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INTRODUCTION 
The Parity Setting 
Parity is a new term but it is not a new concept. As 
early as the Middle Ages St. Thomas Aquinas asserted that a 
"just price" should be available to all. "Each should re­
ceive that to which he is entitled," A "Just wage" was in­
cluded in the principle of the "just price" where a "just 
wage" meant "that rate of remuneration which was required to 
enable the worker to live decently in the station of life in 
which he was placed".1 It can readily be seen that this 
mediaeval doctrine is a subjective definition as illustrated 
by the use of the word "decently 
The present day principle of parity based at first on 
price relationships and later on "comparable standards of liv­
ing" is also subjective. The concept of parity with its 
gradual development may be considered as "evolutionary" rather 
than "revolutionary11, and is embedded in the minds of many as 
an objective to be sought by society. 
The labor group in this country has continuously sought 
a larger share of the real income of society. Included have 
been issues on higher wages, shorter hours, and better working 
lA reference to St. Thomas is discussed by Alexander Gray 
in The development of economic doctrine, an introductory sur­
vey . New York, N.Y. Longmans Green and Co. pp. 50-53. 
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conditions 
Representatives of all three of the major national farm 
organizations indicated the thinking prevalent on equality in 
2  their statements before a Senate subcommittee in 1947. R. 
Smith of the National Farmers Union said "We think it (parity) 
has been extremely useful in showing the equity of better in­
come for farmers in relation to other segments of the popula­
tion . . . . E. A. O'Neal, President, American Farm Bureau 
Federation, stated "We believe the parity principle . . . has 
made and will continue to make a valuable contribution to the 
American economy.1,4 A. S. Goss, Master of the National 
Grange, said parity Is "a measuring stick to determine equi­
table price levels for farm products with relation to the rest 
' / 
of the economy".5 
The first agricultural movement which implicitly included 
parity was the drive of the farm group in the United States 
•'"For a discussion of the attempts of labor to attain 
equality and later developments induced by agriculture see 
John D. Black's Parity, parity, parity. Cambridge, Mass. 
Harvard Committee on Research in the Social Sciences. 1942. 
Ch. 1. 
%. S. Congress. Senate. Committee on Agriculture and 
Forestry. Long range agricultural policy and program. Hear­
ings before a subcommittee of the committee on agriculture and 
forestry. 80th Cong. 1st sess. Washington, D.C. U. S. Govt. 
Print. Off. 1948. 
^Statement by Smith, ibid.. p. 53. 
^Statement by O'Neal, op,, cit., p. 6. 
^Statement by Goss, ojd. cit., p. 73. 
3 
for a "fair share" or a "fair return" late in the nineteenth 
century.1 The agricultural situation at that time aroused the 
farmers and farm leaders to solicit and press for government 
assistance in an economy which allowed farm prices to vary 
greatly and fall to low levels compared with the prices else­
where in the economy. The situation which existed during that 
period is clearly illustrated by the price relationships shown 
In Figure 1. Between 1865 and 1897 there were long periods 
of low farm prices relative to non-farm prices which caused 
widespread distress and discontent in agriculture. 
Agricultural discontent arose - not phoenix­
like, but raven-like - out of the ashes of the War 
between the States. Its shadow hovered not only 
over the desolated South, and over the retrograding 
agriculture of the East, but even over the fertile 
western prairies which were piling eastern markets 
high with their produce.2 
During the period 1880 to 1920, more than ever before, 
the matter of price became important to agriculture due to 
the "Commercialization" or sales for cash which developed. 
Figure 1 shows that the index of prices of agricultural prod­
ucts relative to the index of prices of non-farm items rose 
rapidly following 1895 and surpassed them by 1918. However, 
For an excellent summary of the Farmers Alliance and 
Granger movements in this country see Henry C. and Anne D. 
Taylors1 The story of agricultural economics in the United 
States, 1840-1932. Ames, Iowa. Iowa State College Press. 
1952. 
^Black, op.. cit., p. 1. 
Figure 1. Wholesale prices of farm products and of all commodities 
other than farm products, in the United States, 1798-
1954 - index numbers (1910-14=100) 
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this relationship favorable to agriculture was short-lived, 
and soon after World War I (by 1921) the situation was re­
versed. As a result of the drop in farm prices the farmers 
and farm leaders renewed their drive for government help for 
agriculture. The agitation increased during 1921 and 1922. 
The theme "equality for Agriculture" was developed ex­
plicitly in a brief by George Peek and Hugh Johnson.1 This 
theme was to serve as a basis for the well known fight on 
McNary-Haugen legislation which ensued during the period 1924 
to 1928. With the decline in farm population and the decreas­
ing relative importance of agriculture there was a correspond­
ing increase in the importance of industry and the non-farm 
segments of the economy. An example of the attitude of many 
people during the year 1920 is the question, "Have farmers 
simply become gardeners for the rich and powerful industrial 
p 
community?" 
World War I was a great disruptive force in the develop­
ment of American agriculture. Temporary stimuli caused a 
production response in agriculture. The response was not 
temporary, but resulted in a sharp rise in land prices during 
iFor an interesting discussion of the development of this 
theme and the struggle for endorsement see Gilbert C. Fite. 
George Peek and the fight for farm parity. Norman, Oklahoma. 
University of Oklahoma Press. 1954. 
^Ibid.. p. 6. 
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the war. Loss of temporary foreign markets after the war de­
pressed agriculture. Exports of U. S. agricultural products 
fell from $4 billion in 1919 to #2 billion in 1922.1 In such 
an economic depression agriculture is hit hard because farm 
2 prices fall fastest and farthest of all prices. Boulding 
says, 
The farmer's terms of trade are what he gets in 
(in real goods) for one unit of what he sells. 
In a depression he has just about as much to sell 
as before, as his production stays up. What in­
dustry has to offer to him, however, has sharply 
diminished in quantity. He can buy less indus­
trial goods with his wheat, simply because there 
are fewer industrial goods being produced .... 
This is the 'real' phenomenon behind the relative 
price changes - the greater fall in agricultural 
prices than in industrial prices.3 
As a result of these circumstances many people felt that 
farmers were in a position of serious disparity with indus­
trial groups. Purchasing power of farm goods fell. On a 1913 
lu. S. Department of Agriculture. The Yearbook of Agri­
culture - 1922: 960. 1923. 
^This is verified by figures which show that between 1929 
and 1933, in the depression, wholesale prices of agricultural 
products dropped 63$, while industrial prices decreased only 
20$. These figures were quoted by Farrlngton, Carl C. U. S. 
Congress, Senate. Committee on Agriculture and Forestry. 
Long range agricultural policy and program. Statement in 
hearings before a subcommittee of the committee on agricul­
ture and forestry, 80th Cong., 1st sess. Washington, D.C. 
U. S. Govt. Print. Off. 1948. p. 151. 
3K. E. Boulding. U. S. Congress. Joint Economic Com­
mittee. Policy for commercial agriculture - its relation to 
economic growth and stability. Statement in hearings before 
the joint economic committee, 85th Cong., 1st sess. Washing­
ton, D.C. U. S. Govt. Print. Off. 1957. p. 44. 
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base, the purchasing power of wheat was only 72 and hogs 58 
even as late as 1924.1 Black estimated that the ratio of 
farm prices to wholesale prices of non-agricultural goods 
p 
was down to 69 in 1921. The situation was such that a 
"National Agricultural Conference" was called in Washington, 
D.C. in 1922- It was in this meeting that Peek and Johnson 
strongly pressed for their "equality for agriculture" prin­
ciple . This was probably the first time that an attempt was 
made to define the concept which was later to be called 
"parity". The National Agricultural Conference Committee on 
Marketing passed a resolution which said 
. . It is the sense of this committee that the 
Congress and President of.the United States should 
take such steps as will immediately re-establish 
a fair5 exchange value for all farm products with 
that of all other commodities.4 
This proposal included the idea of ratio-prices (the ratio of 
farm to non-farm prices) and a base period relationship (1905 
to 1914 base) which may have been the "germ cell" from which 
1George F. Warren and F. A. Pearson. The agricultural 
situation. Ithaca, N.Y. Cornell University Press. 1924. 
2john D. Black. Progress of farm relief. American 
Economic Review. 18: 252-271. 1928. 
3My italics. 
4U. S. Congress. 67th, 2nd session. Report of the 
national agricultural conference. House Document No. 195. 
Washington, D.C. U.S. Govt. Print. Off. 1922. p. 171. 
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parity ratios later developed. 
Parity prices 
Following a decade of controversy over McNary-Haugen 
legislation and the advent of the "great depression" of the 
1930*s, the concept of "parity" was finally defined. Although 
the words "parity" or "parity price" do not appear, the con­
cept was clearly stated by Congress in the Agricultural Adjust­
ment Act of 1933.1 The Act stated that it was the policy of 
Congress to: 
(1) re-establish prices to farmers at a level that 
will give agricultural commodities a purchasing 
power with respect to articles that farmers buy, 
equivalent to the purchasing power of agricultural 
commodities in the base period. The base period 
in the case of all agricultural commodities ex­
cept tobacco shall be the pre-war period, August 
1909 - July 1914. In the case of tobacco, the 
base period shall be the post-war period, August 
1919 - July 1929. 
(2) approach such equality of purchasing power by 
gradual correction of the present inequalities 
therein at as rapid rate as is deemed feasible 
in view of the current consumptive demand in 
domestic and foreign markets. 
There were many proposals advanced for a "yardstick" to 
measure the economic equality between farmers and non-farmers. 
However, the works of Dr. George Warren and of Dr. 0. C. Stine 
on indexes of prices received and prices paid, respectively, 
3-U. S. Congress. 73rd, 1st session. Agricultural Ad­
justment Act, May 12, 1933. Public Law 10. Washington, D.C. 
U. S. Govt. Print. Off. 1947. 
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were initially utilized to measure the relative well-being of 
agriculture compared with the balance of the economy. Dr. 
Warren from Cornell University derived an index of prices 
received by farmers using the period August, 1909 through 
July, 1914 as a base. These five years were selected as a 
base since a pre-World War I relationship was considered more 
nearly normal and also this was the earliest period for which 
monthly price figures were available.1 Dr. Stine of the U. S. 
Department of Agriculture worked out an index of prices paid 
by farmers for production and family living Items. This 
index was compiled on an annual basis beginning with 1909, 
on a quarterly basis beginning with 1924, and on a monthly 
basis beginning with 1937. This index of prices paid by 
farmers is called the parity index and was first published in 
1928. The "yardstick", then, is the ratio of the index of 
prices received to the index of prices paid by farmers, ex­
pressed in percentage terms. A comparison of the movement of 
these two index series can be seen by observing Table 1 and 
Figure 2. Although the parity definition expressed in terms 
of purchasing power in the 1933 Act has been amended and re-
enacted several times, it is still essentially the same.^ The 
^George F. Warren. Prices of farm products in the United 
States. U. S. Dept. of Agr. Bui. 999. 1921. 
%For the details on these amendments and the steps in­
volved in the computation of parity prices see B. R. Stauber, 
N. M. Koffsky, and C. K. Randall. The revised price indexes. 
Agr. Econ* Res. 11: 1-47. 1950. 
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Table 1. Prices received by farmers for commodities, and 
prices paid by farmers for commodities, interest, 
taxes, and wage rates, United States, 1910-571 -
index numbers (1910-14 = 100) 
Prices Prices 
re- Prices Parity re- Prices Parity 
Year ceived paid ratio Year ceived paid ratio 
1910 104 97 107 1935 109 124 88 
1911 94 98 96 1936 114 124 92 
1912 99 101 98 1937 122 131 93 
1913 102 101 101 1938 97 124 78 
1914 101 103 98 1939 95 123 77 
1915 99 105 94 1940 100 124 81 
1916 119 116 103 1941 124 133 93 
1917 178 148 120 1942 159 152 105 
1918 206 173 118 1943 193 171 113 
1919 217 197 110 1944 197 182 108 
1920 211 214 99 1945 207 190 109 
1921 124 155 80 1946 236 208 113 
1922 131 151 87 1947 276 240 115 
1923 142 159 89 1948 287 260 110 
1924 143 160 89 1949 250 251 100 
1925 156 164 95 1950 258 256 101 
1926 145 160 91 1951 302 282 107 
1927 140 159 88 1952 288 287 101 
1928 148 162 91 1953 255 277 92 
1929 148 160 92 1954 246 277 89 
1930 125 151 83 1955 233 276 84 
1931 87 130 67 1956 230 278 83 
1932 65 112 58 1957 235 286 82 
1933 70 109 64 
1934 90 120 75 
^Source: U. S. Department of Agriculture. Agricultural 
Marketing Service. Agricultural prices. Oct. 1958; Supple­
ment No. 1. Jan. 1959; U. S. Department of Agriculture. Agri­
cultural Marketing Service. Agricultural outlook charts, 
1959. Nov. 1958. 
Figure 2. Farmers prices: prices received and prices paid as 
a percent of 1910-14, and prices received as a 
percent of parity 
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parity ratio used under the 1933 act is the ratio: 
&PnQo 
expressed in percentage terms 
0^% 
where P = price of farm products 
Q = quantity of items produced 
p = price of items purchased by farmers 
q = quantity of items purchased by farmers 
0 = base year price or quantity 
1 = current year price or quantity 
The parity price of a farm commodity was figured as: 
P a o ' (é-PiV 
JL 
100 
where P a c = average price of commodity c during the base 
period 
/iM>) . current index of prices paid 
With the passage of time, the number of items included 
in the prices paid index was expanded, and by 1949 taxes, in­
terest and wages paid hired labor had been added.1 "Compar­
able prices" were provided for seme products, which had not 
. 3. Congress. 81st, 1st session. Agricultural Act 
of 1949. Public Law 439. Washington, D.C. U. S. Govt. 
Print. Off. 1949. 
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come into general use until after 1929. Also, the 1948 act 
set up a table of loan rates which varied inversely with the 
supply of the crop.1 Finally, the parity formula was "modern-
o 
ized" in the 1948 act. Under this revision, the most recent 
10 year moving average was established as the base period for 
computing the relative parity prices of individual farm prod­
ucts. This legislation was to become effective in 1950 under 
a "transitional" provision.* However, political pressures 
caused postponement, and the full effects of the "modernized" 
formula on parity prices is only now (1959) being felt on all 
agricultural commodities involved. The parity price of prod­
uct c under the "modernized" formula is: 
where (P c)% = the average price of product c for the most 
recent 10 year period 
•kf. S. Congress. 80th, 2nd session. Agricultural Act 
of 1948. Public Law 897. Washington, D.C. U. S. Govt. 
Print. Off. 1948. 
2lbid. 
*The purpose of the "transitional" clause is to permit 
parity prices to be adjusted downward gradually from the old 
to the new ( "modernized") parity basis. Any decrease in 
parity price as a result of the modernization was limited to 
five percent of the old parity price per year. 
16 
average of the prices received index for the 
most recent 10 year period 
prices paid index for the current date 
Parity of Income 
Parity of purchasing power per unit of product (prices) 
does not assure parity of income between the farm and non-
farm sectors of the economy. Net income is also dependent 
upon quantities of inputs purchased and quantities of product 
sold. The importance of net income aroused an interest in 
possibilities of obtaining "parity income" as an extension 
of the parity price principle.1 
Parity Income first appeared in legislation in 1936. 
The Soil Conservation and Domestic Allotment Act of 1936 
stated one of its purposes was the 
. . . re-establishment, at as rapid a rate as 
the Secretary of Agriculture determines to be 
practicable and in the general public interest, 
of the ratio between the purchasing power of the 
net income per person on farms and the Income 
per person not on farms that prevailed during 
the 5-year period August 1909 - July 1914, in­
clusive, as determined from statistics available 
For an interesting and informative description and 
analysis of the early development of parity see E. W. Grove• 
The concept of income parity for agriculture. National 
Bureau of Economic Research. Studies in Income and Wealth. 






in the United States Department of Agriculture 
and the maintenance of such ratio.1 
As a result of criticism and further consideration of 
the matter, the 1936 Act was changed by the Agricultural Ad­
justment Act of 1938 which reads: 
'Parity', as applied to income, shall be that per 
capita net income of individuals on farms from farm­
ing operations that bears to the per capita net in­
come of individuals not on farms, the same rela­
tion as prevailed during the period from August 
1909 - July 1914.2 
The 1938 definition of parity income omitted the purchas­
ing power provision of the 1936 definition. The term "net" 
was applied to the income of persons not on farms as well as 
to persons on farms in the 1938 Act whereas in the 1936 Act 
"net" was used only in connection with persons on farms. 
Other differences between the two definitions were: the 1938 
definition included only income from farm operations in the 
income of persons on farms and the limitation "as determined 
from statistics available in the United States Department of 
3 
Agriculture" was omitted. The 1938 Congressional definition 
of parity Income overcame some of the problems (such as the 
U^. S. Congress. 74th, 2nd session. Soil Conservation 
and Domestic Allotment Act. Public Lav 461. Washington, D.C. 
U.S. Govt. Print. Off. 1937. 
%U. S. Department of Agriculture. Compilation of soil 
conservation and domestic allotment act as amended. Washing­
ton, D.C. U. S. Govt. Print. Off. 1945. p. 17. 
^Grove, op,, cit.. pp. 96-139. 
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"purchasing power" provision) in the 1936 definition but it 
still retinaed other similar problems (such as difficulties 
involved in the evaluation of perquisites).1 
The definition of parity farm income was again changed 
in 1948 in the Agricultural Act. Parity farm income was de­
fined as follows: 
(2) 'Parity', as applied to income shall be that 
gross income from agriculture which will provide 
the farm operator and his family with a standard of 
living equivalent to those afforded persons de­
pendent upon other gainful occupations.2 
This definition was also included in the Agricultural Act of 
* Z  
1949. Although it eliminated some of the problems in pre­
vious definitions it Introduced the problem of comparing 
levels of living in different occupations. 
The 1948 Agricultural Act provided for estimating parity 
gross income for separate farm products as follows: 
'Parity', as applied to income from any agricul­
tural commodity for any year, shall be that gross 
income which! bears the same relationship to parity 
income from agriculture for such year as the aver­
age gross income from such commodity for the pre­
ceding ten calendar years bears to the average 
gross income from agriculture for such ten cal-
iFor a more complete discussion of the problems involved 
in comparing incomes of two groups of people see G. S. Shep­
herd, R. Beneke, ¥. Fuller, G. Purnell, L. Fielder, and M. 
Laursen. An alternative parity formula for agriculture. 
(Ditto) Ames, Iowa. Iowa Agr. Exp. Sta. Feb. 12, 1959. 
pp. 7-9. 
2u. S. Congress, Public Law 897, op.. cit., p. 10. 
%. S. Congress, Public Law 439, op.. cit.. p. 12. 
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endar years.1 
These new concepts, involving parity income and contained 
in the definitions given above, have had considerable public 
appeal. However, due to the inability to quantify part or 
all of the elements included in the different definitions, it 
has not been possible to obtain an adequate "measuring rod" 
of "parity income ". 
Objective of the Parity Formula - An Economic Yardstick 
As stated earlier in this study, page 10, the parity 
ratio is considered to be an economic "yardstick", calibrated 
in such a way as to reflect the over-all relationship between 
the price level of the commodities farmers sell and the prices 
of things farmers buy. This parity ratio is assumed to 
measure the relative well-being of farmers and non-farmers. 
The current objective of the parity price formula is to com­
pute parity prices which measure the level at which the 
prices farmers receive for commodities will give those com­
modities the same purchasing power per unit for the farmers 
as existed during the base period. 
The present study will analyze the make-up and applica­
tion of some specific parity "yardsticks". 
•kl. S. Congress, Public Law 897, op. cit.. p. 13. 
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Hypotheses 
The following statements are projected provisionally, 
with a view to ultimate confirmation or rejection after test­
ing. These will "be tested by use of empirical evidence and/or 
theoretical tools. 
Hypothetical statements 
1. Old parity and modernized parity do not fully attain 
the objective* of a parity formula. 
2. An alternative formula for parity can better attain 
the objective* of such a formula. 
Objectives of the Investigation 
1. To describe an alternative formula for measuring 
parity. 
2. To apply this formula to dairy products. 
3. To analyze the results of this formula and compare 
them with the results of the new (modernized parity) formula. 
4. To compare the results of this formula when applied 
to dairy products with the results obtained with corn, wheat, 
and cotton. 
*The objective is that stated in the preceding section. 
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Boundaries and Limitations 
This study will not include all dairy areas but will be 
restricted to only two relatively homogeneous (within areas) 
dairy areas. 
There are many problems related to the values and welfare 
implications of parity. There are also numerous problems 
associated with the policy formulation and program activation 
and administration of such a principle. However, it is not 
the purpose of this study to analyze these types of problems.^ 
iFor discussions of problems of this nature see The Farm 
Foundation. Turning the searchlight on farm policy. Chicago, 
III. Author. 1952; and American Farm Economic Association, 
Readings on agricultural policy. Philadelphia, Pennsylvania. 
The Blaklston Co. 1949. 
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REVIEW OF LITERATURE 
Criticisms of Old Parity Formula 
Prior to 1948, when the parity formula was modernized, 
many articles were written on the weaknesses of the old for­
mula. These criticisms were presented by agricultural econ­
omists, farmers, farm organizations, and Congressmen. 
Agricultural economists 
The agricultural economists seemed to be fairly well in 
agreement on the weaknesses of the old parity formula. In 
1945 the American Farm Economic Association sponsored a con­
test for members to write on the subject "A Price Policy for 
Agriculture, Consistent with Economic Progress, that Will Pro­
mote Adequate and More Stable Income from Farming". The 
agreement on the weaknesses of the parity formula is illus­
trated by a report by Nicholls and Johnson in 1946.^" This 
digest Indicated that the 18 winners of the contest "unan­
imously agree that price parity, in its present statutory 
form, is inadequate for meeting the requirements of a properly 
functioning pricing system". 
3-W. H. Nicholls and D. Gale Johnson. The farm price 
policy awards 1945: a topical digest of the winning essays. 
Jour. Farm Econ« 28: 267-283. 1946. 
^Ibid.. p. 269. 
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The major criticisms of the old parity formula presented 
in these papers were as follows: 
1. The 1910-14 base period relationships are out of 
date and unrealistic. 
2. The parity formula, coupled with effective price 
support programs, prevents efficient resource alloca­
tion. 
3. The formula ignores the need to shift people (labor 
resources) out of agriculture. 
4. Raising farm prices through the parity price formula 
will not necessarily raise farmers' incomes. 
5. The formula for parity prices may actually price 
agricultural products away from consumption into 
stockpiles. 
Wright published an article in 1946 which basically 
agreed with most of the points presented by the contest winners 
in 194 5 and suggested that the "items and weights in the 
prices paid and prices received indexes need continued recon­
sideration". He felt that 
. . . probably the most important one (weakness), 
is the disregard by the parity formula of the vari­
ation in the rate of technological progress in the 
production of the various crops.1 
A report in 1946 by a special committee of the American 
Ik. T. Wright. Basic weaknesses of the parity price 
formula for a period of extensive adjustments in agriculture. 
J our. Farm Econ. 28: 294-300. 1946. 
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Farm Economic Association agreed with the criticisms presented 
above.^ This committee also listed another weakness in the 
parity formula - namely, the unbalancing effect of fixed 
price relations on foreign trade. A second special committee 
of the same organization, reporting a year later, was also in 
basic agreement but listed only two broad, major, limitations 
of the old parity price formula.^ These were: (l) the for­
mula prevented the adjustment of current consumption of agri­
cultural products to existing commodity supply levels, and 
(2) the formula hindered the maintenance of a good production 
balance in agriculture. This second point included the 
contributory difficulties Inherent in the parity formula 
which: (1) perpetuated the price relationships which existed 
in the base period, and (2) did not take account of the change 
in relative costs of production or of the relative changes in 
the demand for various commodities. 
Various Individual agricultural economists have expressed 
criticism of the old parity formula. These men, who have 
covered the same or similar weaknesses as those reviewed 
1American Farm Economic Association. Committee on Parity 
Concepts. Outline of a price policy for American agriculture 
for the postwar period. Jour. Farm Econ. 28: -380-397. 1946. 
2American Farm Economic Association. Committee on Parity 
Concepts. On the redefinition of parity price and parity in­
come. Jour, of Farm Econ. 29: 381. 1947. 
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above, include Stine, Shepherd, and Waugh.1 
Farm organizations 
The farm organizations' criticisms of the old parity for­
mula followed the patterns discussed above. These groups said 
that the formula was weak in two general areas; the base 
period relationships were out of date and the indexes needed 
revision to include new products and exclude some goods no 
2 longer relevant. 
Suggestions for Improvement of Old Parity Formula 
Agricultural economists 
The agricultural economists were more diverse in their 
opinions on possible ways to improve the formula than they 
•'•See 0. C. Stine. Parity prices. Jour. Farm Econ. 28: 
301-305. 1946; Geoffrey S. Shepherd. A rational system of 
agricultural price and income controls. Jour. Farm Econ. 28: 
756. 1946; F. V. Waugh. Modifications of parity. Jour. 
Farm Econ. 27: 282-294. 1945. 
^For details on the statements of the various farm 
groups as well as farm individuals and also government repre­
sentatives see the two following references: U. S. Congress. 
Senate. Committee on Agriculture and Forestry. Formula for 
determining parity prices. Hearings before a subcommittee of 
the committee on agriculture and forestry, 77th Cong. 1st 
sess. Washington, D.C. U. S. Govt. Print. Off. 1941; U. S. 
Congress. Senate. Committee on Agriculture and Forestry. 
Long range agricultural policy and program. Hearings before 
a subcommittee of the committee on agriculture and forestry, 
80th Cong. 1st sess. Washington, D.C. U. S. Govt. Print. 
Off. 1948. 
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were on criticisms of the old parity formula. Some of the 
1945 American Farm Economic Association contest winners sug­
gested: (l) changing the base period to a more recent date, 
and (2) adding wages of hired labor to the parity index.1 
The 1947 special committee of the American Farm Eco­
nomic Association agreed with these two points and suggested 
that the parity formula might also be improved by: (l) a 
provision which would allow a reflection of the gradual 
changes in the relationship among the parity prices of indi­
vidual agricultural commodities, and (2) use of a shifting 
base period for the parity price index - based on a "normal 
peace-time period in which national production and employment 
2 
were at high levels". Shepherd suggested inclusion of quan­
tities produced and quantities purchased to improve the abil­
ity of the old parity formula to measure the economic well-
being of the farmer.^ A statement by 0. C. Stine probably 
summarizes the consensus of opinion of many agricultural 
economists on the parity formula during the 1940's. He said: 
Experience has demonstrated the necessity of chang­
ing the parity measures with changing conditions, 
^Nicholls and Johnson, ojd. cit. . p. 271. 
2American Farm Economic Association, On the redefinition 
of parity price and parity income, oja. cit.. p. 381. 
^Shepherd, A rational system of agricultural price and 
income controls, op. cit., p. 756. 
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with the objectives remaining the same. Although 
the index of the prices of articles that farmers 
buy has remained unchanged, it too needs modern­
izing to take more fully into account the great 
changes in both the character of the goods and 
services used in living and production and also 
the volume of such items. The base prices should 
be adjusted so as to reflect changes .in the condi­
tions of both supply of and demand for the com­
modity in relation to all other farm products. 
The application of parity price measures should 
take into account, with respect to the several 
commodities, the conditions of production and 
the combination of enterprises on farms in their 
relation to parity income.1 
Farm organizations 
Revisions in the old parity formula were also proposed 
P by the farm organizations. One or more groups supported each 
of the following points for improvement. These proposals in­
cluded: 
1. Revision of the parity index to include such things 
as wages to hired labor. 
2. The use of a 10 year moving average base period. 
3. Revision of the parity formula to "reflect the 
proper relationship between agricultural commodities". 
Several specific proposals were made for computing parity 
prices. One of these was suggested by the National Grange 
IStine, op. cit., pp. 304-305-
%. S. Congress, Senate, Long range agricultural policy 
and program, oj>. cit. , pp. 67-92. 
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which members called an "Income Parity Formula".1 This for­
mula works as follows: 
1. The percentage of the national income which is re­
ceived by agriculture for the most recent five years 
is determined. The average of this percentage is 
applied to the "balanced economic income"* as deter­
mined by the Council of Economic Advisers. The re­
sult is the total gross parity Income to agriculture 
for the year concerned. 
2- To obtain parity prices for farm products in a given 
year, divide the actual gross farm Income from a 
product by the total production of the product. 
3. The average actual gross farm income for the most 
recent five years is divided by the gross parity 
farm income (determined in step l) to determine the 
relative well being of farmers compared to non-
farmers. 
For example: assume the balanced economic Income (for 
the United States) is #150 billions, and in the past five 
years farmers received 15$ of the actual national income as 
a gross return. Then the gross parity income for agriculture 
1 Goss, 0]D. cit., pp. 67-92. 
^Balanced economic income is defined by the Grange as 
"the level of national income necessary to maintain a sound 
position". 
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is #22.5 billions. Assume further that farmers' actual aver­
age gross income is $20 billions. Hence, the ratio 20(100)/ 
22.5 = 87.5 indicates that farm prices (on the average) must 
be increased 12.5$ to give agriculture a gross parity income. 
The proponents of this formula felt that it was a good 
one since it eliminated problems of comparisons of labor, 
since no fixed base period was involved. Also, the five year 
moving average recognized the shifts between agriculture and 
industry and changes in price relationships were recognized 
by the moving average of actual prices. 
A different formula was proposed by the National Coop­
erative Milk Producers Federation.1 This formula was based 
on a comparison of returns to labor in agriculture with re­
turns to labor in industry. It utilized a 10 year moving 
average base period. Farm wage rates were also included 
in the parity index. To compute the parity ratio the follow­
ing procedure was used: 
1. The hourly rate of farm income is determined. 
2. The ratio (in percent) of hourly earnings of indus­
trial workers to the hourly rate of farm income to 
the farmer is established. 
^John Brandt and L. F. Hermann. U. S. Congress. Senate. 
Committee on Agriculture and Forestry. Long range agricul­
tural policy and program. Statements in hearings before a 
subcommittee of the committee on agriculture and forestry, 
BOth Cong. 1st sess. Washington, D.C. U. S. Govt. Print. 
Off. 1948. 
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3. Parity net farm income is derived by multiplying 
actual net farm income by the percentage ratio of 
earnings (in 2 above). 
4. Parity net farm income is added to farm production 
expenses to obtain parity gross agricultural income. 
5. The ratio (in percentage) of actual gross income to 
parity gross income is obtained, then the prices of 
farm products are raised by the amount that the 
ratio percentage differs from 100 to find parity 
income. 
6. The index of prices received is multiplied by the 
ratio (from 5) to find the parity price index for 
the last year. 
The Modernized Parity Formula 
A proposal stated by Carl C. Farrington of the U. S. De­
partment of Agriculture was enacted into law by Congress in 
1948.1 This proposal contained a parity formula which: 
1. Used the 1937-41 base weights in the prices paid 
index. 
2. Included wages of hired labor in the parity index. 
^Carl C. Farrington» U. S. Congress, Senate. Committee 
on Agriculture and Forestry. Long range agricultural policy 
and program. Statement in hearings before a subcommittee of 
the committee on agriculture and forestry, 80th Cong. 1st 
sess. Washington, D.C. U. S. Govt. Print. Off. 1948. 
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3. Utilized a moving average of the market price of a 
farm product over the most recent 10 year period 
which was divided by the average of the prices re­
ceived indexes for the most recent 10 years and 
multiplied by the current prices paid index to ob­
tain the parity price for a farm product.* 
Criticisms of Modernized Parity Formula 
Some of the basic criticisms leveled against the old par­
ity formula are still valid, at least to a certain degree, 
when applied to the modernized parity formula. In general, 
however, the number of critics and Intensity of the criticisms 
have decreased. 
Agricultural economists 
Some of the major critics of the modernized formula have 
been Shepherd and associates.** Weaknesses of the new formula 
are discussed by Shepherd and expanded upon by Shepherd et 
*See page 15 of this study for a complete definition of 
the modernized parity formula. 
**There may have been other critics but little has been 
published by them. 
^Geoffrey S. Shepherd. Agricultural price analysis. 5th 
ed. Ames, Iowa. Iowa State College Press. 1957. Chapter 
19. 
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al.1 in recent studies. The main limitations of the modern­
ized parity formula presented by this group are: 
1. The 1910-14 base period is out of date. 
2. The parity index is the same for all farm products. 
3. The parity formula ignores changes in quantities 
produced. 
4. The parity index ignores changes in quantities pur­
chased. 
5. The modernized parity formula is a price formula, 
not an income formula, which may be more meaningful. 
Review of Previous Conclusions and Recommendations 
for the Modernized Parity Formula 
•Shepherd and associates 
Shepherd and associates conclude that the modernized for­
mula needs revision in order that it might be abetter stand­
ard by which the farmer's economic status could be measured. 
This revision involves the concept of parity income and re­
volves about the principle of "parity returns to resources 
This principle, and the formula proposed, will be discussed 
in detail in later parts of this study. It should be mention­
ed that this same formula was also utilized in separate studies 
^Shepherd, Beneke, Fuller, Purnell, Fielder, and Laursen, 
op. cit.. pp. 10-17. 
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1 p 
made by Fuller and by Fielder. 
U. S. Department of Agriculture 
The United States Department of Agriculture in January 
1957 released a study covering possible methods of improving 
the parity formula. This study stated that there were five 
leading alternatives and presented them as follows: 
1. Different base periods. 
2. Separate parity indexes for individual commodities. 
3. Efficiency modifier for parity prices. 
4. Modernized parity modified for costs of price 
stabilization programs. 
5. Parity income formulas. 
The study indicated that although parity price compari­
sons serve only as measures of change it is still desirable 
to select the most suitable base period for the comparisons. 
The authors felt that a base period should : (l) be repre­
sentative of the kind of agriculture expected to prevail in 
l-Wayne A. Fuller. A method for computing agricultural 
parity based on regional cost and income data. Unpublished 
M. S. Thesis. Ames, Iowa. Iowa State College Library. 1957. 
^Lonnie L. Fielder, Jr. Alternative parity formulas for 
cotton. Unpublished Ph. D. Thesis. Ames, Iowa. Iowa State 
College Library. 1959. 
%. S. Congress. Senate. Possible methods of improving 
the parity formula, report of the Secretary of Agriculture 
pursuant to Section 602 of the Agricultural Act of 1956 > 85th 
Cong. 1st sess. S. Doc. 18. Washington, D.C. U. S. Govt. 
Print. Off. 1957. 
34 
the near future, (2) reflect a fairly stable price situation 
(unaffected by wars and depressions) and (3) be long enough 
to smooth out short run relationships between farm and non-
farm prices and also among farm product prices. Using these 
criteria, the study considered four possible base periods, 
1910-14, 1923-29, 1935-39, and 1947-56. The last period 
(1947-56) was considered to meet the criteria better than any 
of the others. A moving average (10-year) base period for 
comparison of farm and non-farm relationships was discarded on 
the basis that It would not be representative If a long price 
rise or decline were In effect, and also that the trend of the 
parity prices may tend to be in the opposite direction to 
farm costs. 
The study opposed the use of separate commodity Indexes 
since it was felt that the variation (of items used and per­
quisites) among farms within a commodity is almost as great as 
the variation among farms producing different commodities. 
Also, It was suggested that further fragmentation of computa­
tions of a parity index for each product might lead "toward 
outright calculations of costs of production". It was indi­
cated that historical data necessary for Individual commodity 
indexes were not available and that an appropriate weighting 
system may not be attainable. 
The efficiency modifier is designed to take into con­
sideration the improvement in the output-input ratio over 
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time. This factor was not suggested for inclusion in the 
parity formula since there is a question about the ability to 
channel the benefits of increased efficiency back to the pro­
ducers of the commodity in which the gains are made. There 
was also a question as to whether the farm group in general 
should reap the full benefit of farm efficiency gains or 
whether part of them should be given to the balance of soci­
ety. This is considered pertinent since agriculture now may 
share in efficiency gains in industry through better living 
standards etc. 
It was recommended in the study that the modernized 
parity formula should not be modified for the effects of 
government price stabilization operations due to the complex­
ity of the problem. The only possible course of action con­
sidered in including such a modification would be to calcu­
late the realized cost of specific programs primarily for the 
stabilization of prices and Incomes on a per unit basis and 
deduct these per unit costs from the average prices for the 
individual commodities. However, this approach was not deemed 
practicable by the United States Department of Agriculture 
study group. 
The parity income formulas considered in the study were 
the type which emphasize that parity prices designed to main­
tain per unit purchasing power of farm products as compared 
with some earlier period may not reflect adequate incomes and 
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living standards for farm people. The study indicated that 
direct comparisons of this nature present such unusual and 
difficult problems of measurement and of interpretation that 
it was not feasible to develop and use a formula of this type 
at the present time. 
The specific recommendations of the study group were to 
continue to use the modernized parity formula amended as fol­
lows: 
1. Shift the base period of 1910-1914 forward to 
1947-1956. 
2. Revise the prices received and prices paid Indexes 
periodically. 
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ECONOMIC FRAMEWORK FOR A PARITY FORMULA 
Alternative Formulas for Parity Prices 
The five major types of changes of the modernized parity 
formula considered in the United States Department of Agricul­
ture study could be used here.1 However, these have been 
analyzed in a recent study on one agricultural commodity 
(cotton) by Fielder-^ In addition, the present writer feels 
that the five changes are not all basic in nature as far as 
the formula per se is concerned. Such things as changing the 
base period, and inclusion of the effects of government price 
stabilization programs, are merely minor modifications in the 
parity price formula.* The modification which appears to be 
most significant is the change to a "parity income" type for­
mula. Consequently, only this one approach will be developed 
and used for comparison with the content and results of the 
modernized parity formula. 
llbid., pp. 17-31. 
^Fielder, op,, cit., pp. 20-36. 
*It should be noted however, that although these are not 
considered as basic changes in the formula, the resulting 
parity prices may be influenced considerably by incorporating 
them into the parity price formula-
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Resource Returns Formula for Computing Parity-
Ratios and Parity Prices! 
The use of a parity price formula which provides returns 
to resources employed in agriculture equivalent to returns 
received by "comparable" resources engaged in "comparable" 
non-agricultural production may more accurately measure the 
economic well being of the farmer. A formula of this nature 
provides for the inclusion of the quantities and prices of 
inputs and the quantities and prices of outputs.^ It also 
allows comparison of farm incomes with incomes to the non-farm 
segment of the economy. The first problem in the utilization 
of such a formula is that of valuation of the "holy trinity" -
land, labor, and capital. 
Returns to capital 
The parity returns to capital resources employed in agri­
culture are returns received by capital used in "comparable" 
non-agricultural production. Due to the variation in risk 
and stability of returns between farm and non-farm enter­
prises, it is difficult to define capital in "comparable" 
uses. The mobility of capital between the farm and non-farm 
^This section is a summary of material presented in 
Shepherd, Beneke, Fuller, Purnell, Fielder, and Laursen, 
op. cit.. pp. 18-28. 
%The content of the parity formula is discussed by 
Geoffrey S. Shepherd in What should go into the parity price 
formula. Jour. Farm Econ. 35: 159-172. 1953. 
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sectors permits an approximate comparison by the use of the 
interest rates paid by farmers on intermediate and short term 
farm loans.1 
Returns to land 
The value of land is dependent upon its earning capacity. 
Returns to the farmer for his investment in the land may be 
approximated by a method very similar to that used for esti­
mating "comparable" returns to capital. Assuming that there 
is a market for the land, the owner could expect a return on 
the market value of the land equal to the return which he 
could obtain from investments of comparable risk. It might be 
possible to estimate the value of returns to land by using 
share rental rates. However, the lack of uniformity between 
leases makes this approach impractical. Parity returns to 
land then is estimated by multiplying the current value of 
the land by the corresponding farm mortgage interest rate.* 
^Of course, it is realized that the actual productivity 
value of capital must exceed the market value of capital 
otherwise the farmer would liquidate his firm (other things 
being equal) and invest his money elsewhere. For a discussion 
of this point see E. 0. Heady. Economics of agricultural 
production and resource use. New York, N.Y. Prentice-Hall, 
Inc. 1952. p. 395. 
*Care would have to be taken, if a parity returns system 
were used as a basis for price supports, in order to consider 
the capitalization of the value of the support program Into 
the value of the land. 
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Another possible method of estimating returns to land would be 
to use an index of returns to investments in common stocks. 
Returns to labor* 
There are two difficulties involved in estimating parity 
returns to labor. First, selection of non-farm occupations 
involving skills, training and management ability comparable 
to operating a farm is very difficult. A series on returns 
to non-farm occupations selected to compare with farm labor 
returns should be one which reflects only labor and management 
returns. Such a series should relate to work which requires 
skills similar to those required of farmers, and which, there­
fore, represents potential returns available to farm operators 
considering alternative employment.1 
The second problem of computing parity returns to labor 
is the difficulty involved in the actual estimation of returns 
2 to the farm versus non-farm employment. It is difficult to 
^Management and labor Inputs of the farm operator are not 
differentiated in the "labor" term used in this statement. 
^For a discussion on employment alternatives for farmers 
shifting out of agriculture see Sidney Schmukler. The indus­
trial alternative for farmers. Jour. Farm Econ. 30: 156-160. 
1948. pp. 158-159. 
^A comprehensive discussion of the difficulties involved 
in comparing farm income (including returns to labor) with in­
come to non-farmers is presented by E. W. Grove and N. M. 
Koffsky. Measuring the income of farm people. Jour. Farm 
Econ. 31: 1102-1111. 1949. 
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evaluate the farm produced food consumed in the home (perqui­
sites) and the rental value of the farm home. The question 
here is in terms of quality of items compared to similar items 
used off the farm, and also the problem of whether to use re­
tail or farm level prices for the evaluation. Aesthetic 
values received in one occupation cannot be measured or com­
pared to aesthetic values received in other occupations. The 
difficulties associated with the selection of non-farm employ­
ment that is comparable to farming and the additional problems 
of estimating comparable returns in rural and urban areas 
make it almost impossible to compute farm and non-farm labor 
returns in order to make direct comparisons. Therefore, it 
is necessary to compare farm and non-farm returns relative to 
some base period. 
After a base period is selected, the relationship of farm 
to non-farm earnings in a given year can be compared to the 
relationship which existed between the two in the base period. 
Parity returns to farm labor then becomes the ratio which 
existed between earnings to farm labor and non-farm labor 
earnings during the base period; i.e., for a given year, 
parity farm labor returns can be computed by multiplying the 
current non-farm labor returns by the base period ratio of 
farm to non-farm labor returns. This use of a base period is 
similar to the formation of a product of the adjusted base 
price received by farmers and the current index of prices paid 
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by farmers to calculate the parity price for a specific com­
modity under the current parity formula. 
The use of a ratio to calculate parity farm labor returns 
reduces the restrictions imposed upon the non-farm wage series 
which may be used for comparison. This series should repre­
sent only returns to labor, but the level of the series be­
comes secondary to the manner in which the series moves. 
In this study "Earnings of Employed Workers in Manufac­
turing"1 both yearly and hourly, will be used to compute 
parity labor returns. This series was selected due to the 
wide cross section of work represented, availability of data, 
and fulfillment of other requirements of such a series out­
lined above. 
Parity gross income and the 
parity returns indicator 
Once the valuation of the capital, land, and labor in­
puts has been established, the following specific definition 
of parity gross income can be made. Parity gross income is 
that income which covers operating expenses, yields a rate of 
return to working capital and land equal to current interest 
rates, and yields a return to the farm labor resource which 
bears the same ratio to non-farm labor returns as existed 
^Source: U. S. Department of Commerce. Bureau of the 
Census. Statistical abstract of the United States, 1930 thru 
1957. Washington, D.C. U. S. Govt. Print. Off. 
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during the base period. Hence, parity gross income for a 
given year is equal to the sum of operating expenses, charge 
for capital and land services, and parity labor returns. In 
mathematical notation the definition of parity gross income 
is: 
^-
pl ql + WQ P°L qiL 
where p^ and q^ refer to the current price and quantity of 
inputs, respectively; and W0 to the current and base period 
non-farm hourly labor earnings, respectively; p0L refers to 
the hourly returns to farm labor during the base period; and 
qlL refers to the current quantity of farm labor used.* The 
£pi q^ includes all operating expenses, the depreciation on 
machinery and buildings, and the interest charge for capital 
and land. 
Actual gross income in the current year can be denoted 
byj:Pi where and Q]_ refer to price and the quantity, 
respectively, of items produced. An indicator of the eco­
nomic status of farmers compared to their relative well being 
in a base period can be called the parity returns indicator. 
The parity returns Indicator is defined as the ratio between 
*Note: When yearly labor returns are used total re­
turns to farm and non-farm labor during the base period is 
used to establish a ratio which is used as a product with 
current total non-farm labor earnings to obtain parity labor 
returns which is added to ^p-^ q^ to get parity gross Income. 
In the following sections the hourly labor returns formula 
will be used for demonstration purposes. 
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actual gross income and parity gross income and for a given 
year (on an hourly wage basis) is denoted as: 
*1 
y 
*-Pl %1 + p0L qlL 
The present United States parity price ratio is the index 
of prices received by farmers divided by the index of prices 
paid by farmers (expressed in percentage) and is denoted as: 
£pi % 
£po ^0 
In this study, the parity returns indicators will be com­
puted for relatively small commodity production areas. They 
may be called area parity returns indicators when they refer 
to a specific area. 
The area parity returns indicator, although similar to 
the U. S. parity price ratio, differs from It in several re­
spects. First, the area parity returns Indicator is influ­
enced only by the prices of the inputs used in that particular 
area, whereas the U. S. parity index is affected by the aver­
age of the input prices for the entire nation. Input prices 
in an area may not change at the same rate as input prices for 
the nation. It should be noted that the U. S. parity index 
uses constant (base period) weights while the area parity 
returns indicator uses current year weights. Second, since 
45 
the gross income (the numerator of the returns indicator) is 
the product of current production and prices, it is influ­
enced by fluctuations in yields due to natural phenomena such 
as weather. Third, items used in family living are given 
weights and are included in the parity index but not in the 
computations of the area parity returns indicators. In the 
latter, human effort is valued as a resource input, the value 
depending upon returns to labor in the non-farm segment. 
Fourth, the parity returns indicator reflects changes in 
technology or efficiency. This difference can be seen with 
W, 
the aid of mathematical notation. By including —± pq^ q-^ 
in the current input index, p^ q^, the parity returns indi­
cator is given by ^ . It can be shown that multiplying 
£PL 
£pn q-i ±P n  Qi 
this indicator by the identities y „ and •••> v, -x obtains 
1P0 %1 *-P0 Q1 
the following: 
*p i *1 
^1 £P0 9l 
i-P0 11 
Hence, the parity returns indicator is seen to be a ratio 
of price Indexes (with current year weights), similar to the 
parity ratio, multiplied by an Index of output per unit of 
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input.* The P^ for farm labor (Pq • is a function of the 
non-farm labor return. Thus, the parity returns indicator 
will reflect changes in efficiency in farming relative to the 
efficiency in the non-farm segment. This is dependent upon 
the extent that technological changes in the non-farm segment 
are reflected in the non-farm wage series. However, absolute 
changes in efficiency in either segment will not be reflected 
in the parity returns indicator. The effects of relative 
changes in technology and price will be evident in the indi­
cator in the long run but relative changes of short duration 
may be obscured by weather and other (non-technological) fac­
tors influencing yield. 
Computation of parity returns prices 
from the parity gross income 
The price that will yield a parity return to the re­
sources used in the production of a product is defined as the 
parity returns price of that product. The parity returns 
price is the price needed to give the farmer parity gross in­
come . Where several products are produced in an area, it is 
necessary to construct a set of parity returns prices for all 
products such that the sum of product quantities multiplied 
*The output-input index will equal 100 during the base 
period because the definition of pnr assures that <£pn On = 
iPo % ' 
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"by their respective parity returns prices equals parity gross 
income. 
A set of parity returns prices for all products can be 
calculated by using the market prices of these products which 
existed during some preceding period, for example, ten years. 
The parity returns price of a product is then defined as the 
price which bears the same ratio to its average price over 
the preceding ten years as the parity gross income bears to 
the sum of product quantities multiplied by their respective 
average prices. The average market prices are thus used as 
the basis for determining the relationship among the parity 
returns prices for all products. The parity gross income and 
quantity of all products produced determine the level of parity 
returns prices. 
The parity returns price of product A for the current 
year may be designated as Pq_ A and given by the formula* 
_ zpi Qi + p0L qiL 
Pl A= 
where Qgj represents the production of product j, and rj rep­
resents the average price of product J during the preceding 
ten years (Ptj) divided by the average price of product A 
*In words this formula is: The parity price of A = 
parity gross Income 
total output, in milk value equivalents 
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(say milk) during the preceding ten years (?%&)- The Q^j1 s 
above may be either current production or an estimate of a 
"trend production" figure. The parity returns price of 
product j (Pj), may be obtained by the formula 
= 
P1A ' rJ 
From the parity returns price formula of product A, parity 
gross income is given by 
é-Pi + % Pol «il = ?1A ' f rj 
Substituting for r^ in the above equation, the following is 
obtained: 
^ 
P1 ql + P0L <*1L = ?1A ' f 
0 J 1A 
= ^ 
Pj QU 
Or in other words parity gross income for the current year is 
equal to the summation of the parity price of the jth product 
times the quantity of the jth product. 
The parity returns price of product A may be multiplied 
by identities and rearranged as follows: 
fAt 
p , - ^-Pt1 en . fepl ql *P0 ql 
u 
" Pq «1 *P0 Si *po «1 
Thus, there are three components in the parity returns price 
of product A. The first is the ratio of the average price 
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of A during the preceding ten years to the index of the aver­
age price of all products of the area during the previous ten 
years. The second component is an index of Input prices. The 
third is the inverse of the index of output per unit of input. 
The parity returns price formula is different from the 
modernized parity price formula shown earlier (page 15) since 
it includes an indicator of technology, uses current quantity 





The following section is composed of statistical data 
designed to test the projected hypotheses (see page 20) and 
attain the objectives of the study as fully as possible. Data 
are tested and analyzed by statistical and theoretical meas­
ures as an aid in the determination of the extent to which the 
hypotheses can be substantiated or rejected. The empirical 
data are used to demonstrate the effects of the design and 
content of the parity returns formula in contrast to the re­
sults obtained through the use of the modernized parity for­
mula. The advantages and disadvantages of these formulas can 
be compared to determine which method provides the better 
means of attaining the objectives of a parity price formula. 
Data used 
The data used in this section are drawn from two sources. 
The Income, costs, and production figures are taken from re­
ports prepared under the supervision of Wylie D. Goodsell,1 
3-Wylie D. Goodsell. Costs and returns-commercial family 
operated farms, by type and size 1930-1951. U. S. Dept. of 
Agr. Agricultural Research Service. Stat. Bui. No. 197. 
1956; Wylie D. Goodsell. Farm costs and returns, commercial 
family-operated farms by type and location. U. S. Dept. of 
Agr. Agricultural Research Service. Agr. Inf. Bui. No. 176. 
1958. Wylie D. Goodsell. Farm costs and returns, 1955. U. 
S. Dept. of Agr. Agricultural Research Service- Agr. Inf. 
Bui. No. 158. 1956. 
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Farm Economics Research Division, Agricultural Research Serv­
ice, United States Department of Agriculture. These Depart­
ment of Agriculture studies are discussed briefly below. 
The costs and returns series are drawn largely from (l) 
the U. S. Census of Agriculture, (2) mailed questionnaires, 
and (3) enumerative field surveys. In the main, data for 
separate farms by type and size are used. Published census 
data plus special tabulations from census information are 
used for a general description of the type of production in 
a particular area. Analysis is made to determine the distribu­
tion of farms by type and size along with other pertinent in­
formation. Only commercial farms* of a given type are used 
as a source of data to determine the basic organization of the 
farm. A sample of 80 to 150 mailed schedules are completed 
and analyzed each year for each type and size of farm. Trends 
and movements in price data are tested statistically and the 
results indicate that prices paid by farmers and prices re­
ceived by farmers move up and down fairly well together in a 
particular area of production. Field surveys are resorted to 
when information is not available elsewhere. Thus, these 
*A commercial family operated farm is defined as one 
which produces between #1,200 and $20,000 in gross income 
from farm products each year at 1944 prices, the total invest­
ment per farm is no greater than #70,000 (at 1944 prices), and 
the operator does not work off the farm over 100 days each 
year. Part-time farms, large farms, residential, abnormal 
and specialty farms are excluded from the estimates. 
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U.S.D.A. data are representative of commercial, relatively 
homogeneous (by area) farms and can be used to compute parity 
returns prices by areas. 
In the U. S. Department of Agriculture reports, share­
croppers and tenants under close supervision of the farm oper­
ator are not considered as separate farmers. The information, 
by type of farm, is representative of an "average" operator's 
set-up. Total land in farms includes all land operated under 
one unit from a given headquarters. Rented land, except for 
pastureland, operated in this unit is included. Total hours 
of operator and unpaid family labor plus hired labor makes up 
the total labor used. Total farm capital is the current value 
of land, buildings, machinery, livestock and crops. Cash re­
ceipts include returns from current or past production which 
is taken in during the calendar year. Cash expenditures in­
clude all expenses during the current year, however, rent and 
interest payments and purchases of land are not included. The 
difference between cash receipts and cash expenditures is net 
cash farm income. 
In the U.S.D.A. reports, gross farm income includes all 
sales, physical changes in inventory valued at year end 
prices, food produced and consumed on the farm valued at 
prices received by farmers, an allowance for house rent equal 
to 8 percent of the current value of the house, and direct 
government payments. Net farm income is the annual return to 
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the farmer and his family for labor and management, and the 
return to the farmer's investment. It is obtained by sub­
tracting total farm expense from gross farm income, where 
total farm expense consists of the quantities of feed, live­
stock, seed, fertilizers etc., bought at average prices during 
the calendar year, plus contract work and hired labor employed 
at current wage rates. Other portions of net farm expense in­
clude: the expenses for repair of machinery, buildings etc., 
taxes, insurance, electricity, and telephone; with adjustments 
for net change in Inventory of tractors, trucks, cars, machin­
ery, and buildings. 
The charge for capital is the current value of land and 
buildings and working capital times the current Federal Land 
Bank mortgage interest rate. The return to operator and fam­
ily labor is computed by subtracting operating expenses and a 
charge for capital and land from the gross farm income. 
It can therefore be seen that the U.S.D.A. data provide 
estimates of the quantities and prices of inputs, including 
estimates of the quantities of capital and labor used in pro­
duction, as well as estimates of the quantities and prices of 
outputs. These data represent the types of commercial farms 
in the areas shown In Figure 3. 
The second source of data is the U. S. Commerce Depart­
ment These data represent the earnings (yearly and hourly) 
•kl. S. Department of Commerce, Bureau of the Census, op. 
cit., pp. 200-214. 
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of employed workers in manufacturing. Average weekly hours 
and average weekly and hourly earnings are obtained for over 
300 series in manufacturing.* The earnings data are gross, 
before payroll deductions and include overtime premiums ;** 
they exclude irregular bonuses and value payments in kind. 
Hours are those actually worked or paid for. Employees in 
this group include only nonsupervisory personnel. 
Application of Parity Returns Concept 
to Dairy Products 
Use of data 
The data described above, prepared by the United States 
Department of Agriculture, for two important dairy areas are 
used in the empirical application of the computations and 
analysis described earlier for a parity formula designed to 
provide parity returns to resources in dairying. These two 
areas are the central Northeast and the dairy-hog, which can 
be seen in Figure 3. Two additional major dairy areas, 
western Wisconsin and eastern Wisconsin (Figure 3), have not 
*Some of the basic divisions of the manufacturing in­
dustries include: food and kindred products, tobacco, tex­
tile-mill products, lumber and wood products, furniture and 
fixtures, paper and allied products, chemicals and allied 
products, petroleum and coal, primary metal industries, 
machinery, transportation equipment, and miscellaneous. 
«••«•Overtime is defined as work in excess of 40 hours per 
week and paid for at time and one-half. 
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been included in the current study, since the costs and re­
turns data for those areas are presently being revised by per­
sonnel in the United States Department of Agriculture, and 
therefore are not available. The data for the two dairy areas 
(central Northeast and dairy-hog) included in this disserta­
tion are complete from 1930 to 1957. These two areas will 
hereafter be referred to as dairy areas. 
Returns to labor 
The returns to operator and family labor in the two dairy 
areas from 1930 to 1957, based on data taken from the U.S.D.A. 
bulletins, are shown in Table 2.* For comparison, a column 
is included in each part of the table showing the earnings of 
employed manufacturing workers during the same period. Ob­
servation reveals that farm labor returns, computed by the 
methods described previously, were low during the decade of 
the 1930's, and were even negative in some of the early years 
of this period. The use of a few averages illustrates the 
nature of the change in relationship between total yearly 
labor returns on dairy farms and total yearly earnings of em­
ployed manufacturing workers. The average yearly returns to 
labor in dairy farming from 1930 to 1939 were $320 in the 
*It should be recalled that these are residual returns 
imputed to operator and family labor after land and capital 
have received returns which are herein designated as parity 
returns to land and capital. 
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Table 2. Yearly and hourly returns to operator and family 
labor on dairy farms! compared with yearly and 
hourly earnings of employed production workers in 
manufacturing" 
Yearly data Hourly data 
Earnings of Earnings of 
employed employed 
Central manufac- Central manufac-
North- Dairy- turing North- Dairy- turlng 
Year east hog workers east hog workers 
(Dollars) 
1930 619 194 1,209 .15 .15 .55 
1931 271 -324 1,085 .07 -.07 • 52 
1932 -53 -292 887 — .01 -.07 .45 
1933 84 -112 870 .02 -.03 .44 
1934 71 -485 957 .02 -.12 .53 
1935 516 664 1,047 .16 .16 .55 
1936 391 506 1,133 .12 .12 .56 
1937 551 764 1,251 .16 .18 .62 
1938 457 535 1,160 .13 .13 .63 
1939 288 607 1,241 .08 .15 .63 
1940 725 572 1,310 .20 .14 .66 
1941 890 1,203 1,538 .25 .29 .73 
1942 1,728 1,953 1,906 .46 .45 .85 
1943 ; 1,802 2,180 2,243 .46 .48 .96 
1944 2,090 1,996 2,396 .52 .46 1.02 
1945 2,645 2,432 2,308 .64 .54 1.02 
1946 3,212 3,037 2,279 .81 .69 1.09 
1947 2,866 2,781 2,598 .71 .64 1.24 
1948 3,989 3,673 2,815 .98 .88 1.35 
1949 2,124 2,194 2,856 .53 .53 1.40 
^Goodsell, Costs and returns-commercial family-oper­
ated farms by type and size, 1930-1951, op. cit., pp. 20-24; 
Goodsell, Farm costs and returns, commercial family-operated 
farms by type and location, op.. cit., pp. 19-23; Goodsell, 
Farm costs and returns, 1955, op. cit., pp. 28-33; 
2u. S. Department of Commerce, Bureau of the Census, 
op. cit.. pp. 400-412. 
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Table 2. (Continued) 





















1950 2,495 1,945 3,085 .64 .50 1.46 
1951 3,319 3,311 3,365 .89 .90 1.59 
1952 2,638 3,024 3,534 .74 .86 1.67 
1953 2,206 2,515 3,728 .62 .73 1.77 
1954 2,551 2,119 3,737 .69 .60 1.81 
1955 2,984 2,057 3,979 .80 .57 1.88 
1956 2,758 2,438 4,159 .73 .67 1.98 
1957a 3,335 2,095 4,284 .90 .58 2.07 
^Preliminary 
central Northeast and $206 in the dairy-hog areas, while the 
average yearly earnings of employed manufacturing workers for 
the same period were $1,084. The average yearly farm labor 
returns from 1945 to 1954 were $2,805 in the central Northeast 
dairy area and $2,703 in the dairy-hog area, while employed 
A * 
manufacturing workers received an average of #3,031 per year 
during the same period. Labor returns in the dairy areas thus 
averaged 91 percent of the earnings of manufacturing workers 
during this latter period ss compared to 24 percent during the 
earlier period. 
The change in the relative position of dairy farm labor 
returns to manufacturing earnings between the 1930's and 
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1945-1954 can be seen in the hourly returns data shown in the 
second part of Table 2. The average hourly labor returns from 
dairy farming were $.09 in the central Northeast area and 
$.06 in the dairy-hog area, while the average hourly earnings 
of employed manufacturing workers were $.55 during the decade 
1930 to 1939. Thus, dairy farm labor returns (average of the 
two dairy areas) were 14 percent of the manufacturing earnings 
in this period. This compares to a figure of 49 percent for 
the period 1945 to 1954, where dairy farm labor returns per 
hour were $.73 in the central Northeast area end $.69 in the 
dairy-hog area, and returns to manufacturing workers were an 
average of $1.44 per hour. The results of comparing hourly 
earnings are very close to the results of comparing annual 
earnings of labor in dairy farming with manufacturing labor 
returns. The ratio of percentages between the two periods 
(1930 to 1939 and 1945 to 1954) on an hourly basis is 14/49 
or .29 while the ratio on an annual basis is 24/91 or .26. 
Another interesting point illustrated in Table 2 is the 
fact that returns to labor in the two dairy areas rise and 
fall over time in a relatively uniform manner. After 1939, 
the level of the returns to labor is very similar in the two 
areas. There appears to be no general advantage in either 
area when considering annual or hourly returns to labor in one 
dairy area compared to the same returns in the other dairy 
area. 
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Parity returns Indicator 
Parity gross income was computed for the two dairy areas, 
using parity labor returns established by the use of two 
alternative base periods, 1937-41 and 1949-54. These two 
periods were selected as base periods since they more nearly 
fulfilled the base period requirements set up by the United 
States Department of Agriculture.1 The department said that 
a satisfactory base period should: (l) "be fairly represen­
tative of the kind of agriculture that is likely to prevail 
for some years ahead", (2) "reflect a fairly stable price 
situation, unaffected by wars and depressions and (3) meas­
ure changes in the parity index and the index of prices re­
ceived as accurately as possible. It is not the purpose of 
this study to specify the correct base period to use for 
parity comparisons. The two base periods used were only 
selected for illustrative purposes. Returns to operator and 
family labor on an annual and an hourly basis are shown as a 
ratio to the annual and hourly earnings of manufacturing 
workers in Table 3. 
The ratio is significantly higher in both areas for the 
1949-54 base period than in the 1937-41 base. This is true 
for the yearly data as well as the hourly data. These higher 
*U. S. Congress, Senate, Possible methods of improving 
the parity formula, report of the Secretary of Agriculture 
pursuant to Section 602 of the Agricultural Act of 1956, op. 
cit., p- 18. 
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Table 3. Ratios of returns per hour, and per year, of 
operator and family labor to the hourly, and 
yearly, earnings of manufacturing workers, In 
two base periods 
Hourly Yearly 
Base period Base period 
Area 1937-41 1949-54 1937-41 1949-54 
! 
Central Northeast .25 .42 .45 .76 
Dairy-hog .27 .43 .57 .74 
ratios in the more recent base period indicate that family and 
operator labor in agriculture at that time received a return 
more nearly comparable to the labor earnings in manufacturing 
than was true of the situation during the earlier base period. 
Parity returns indicators (actual gross income * parity 
gross Income) computed by use of the two base periods and 
expressed in percentage terms are shown in Table 4. The 
United States parity price ratio is included for comparison 
purposes- It has been converted to the 1937-41 and 1949-54 
bases through multiplication (in each base period) by a con­
stant factor.* The effects of using two different base periods 
can be seen by observing that the parity returns indicator 
*The constant factor in this case was simply the re­
ciprocal of the average of the parity ratio during the par­
ticular base period. An alternative procedure would be to 
adjust the prices received index and the prices paid index 
each to 100 during the base period before the parity ratio 
is established. 
Table 4. Parity returns indicators for dairy areas compared with U. 8. parity 
price ratio 
1957-41 base 1949- 54 base 
Central Average U.S. parity Central Average U.S. parity 
North- Dairy- of two price ratio North- Dairy- of two price ratio 
Year east hog areas 1937-41=100 east hog areas 1949-54=100 
Based on hourly ratio of labor earnings 
1930 102 85 94 98 91 75 83 85 
1931 92 64 78 79 81 57 69 68 
1932 80 63 72 68 71 55 63 59 
1933 86 67 76 76 76 58 67 65 
1934 85 49 67 88 75 42 58 76 
1935 103 103 103 104 91 88 90 90 
1936 98 95 96 108 87 82 84 94 
1937 100 103 102 110 89 88 88 95 
1938 97 93 95 92 85 80 82 80 
1939 91 95 93 91 80 81 80 78 
1940 104 93 98 95 92 80 86 83 
1941 107 114 110 110 94 97 96 95 
1942 123 128 126 124 108 109 108 107 
1943 119 125 122 133 104 107 106 115 
1944 120 11S 119 128 106 101 104 110 
1945 129 127 128 129 114 109 112 111 
1946 136 136 136 134 121 118 120 115 
1947 124 124 124 136 110 108 109 117 
1948 135 135 135 130 120 118 119 112 
1949 110 110 110 118 97 96 96 102 
Table 4. (Continued) 
' 1957-41 base 1949-54 base 
Central Average U.S. parity Central Average U.S. parity 
North- Dairy- of two price ratio North- Dairy- of two price ratio 
Year east hog areas 1957-41=100 east hog areas 1949-54=100 
19 50 114 106 110 119 101 93 97 105 
1951 122 125 124 126 109 111 110 109 
1952 115 120 116 118 101 106 104 103 
1955 107 112 110 109 95 99 97 94 
1954 110 105 108 105 97 93 95 91 
1955 114 103 108 100 100 91 96 86 
1956 110 106 108 97 96 93 94 85 
1957 115 101 108 100 101 89 95 84 
Based on yearly ratio of labor earnings 
1950 102 85 95 98 92 78 85 85 
1951 92 64 78 79 85 60 71 68 
1952 81 65 72 68 72 59 65 59 
1953 86 68 77 76 77 63 70 65 
1954 85 50 67 88 76 46 61 76 
1955 102 105 105 104 90 95 93 90 
1936 96 94 95 108 84 86 85 94 
1937 100 102 101 110 88 94 91 95 
1958 98 95 97 92 87 87 87 80 
1959 91 96 93 91 80 88 84 78 
Table 4. (Continued) 
1957-41 base 1949- 54 base 
Central Average U.S. parity Central Average U.S. parity 
North- Dairy- of two price ratio North- Dairy- of two price ratio 
Year east hog areas 1957-41=100 east hog areas 1949- 54= 100 
1940 105 95 99 95 92 85 89 85 
1941 106 112 109 110 95 102 97 95 
1942 122 126 124 124 106 114 110 107 
1945 117 125 120 155 102 112 107 115 
1944 119 115 117 128 105 104 105 110 
1945 129 125 127 129 114 115 115 111 
1946 158 156 157 154 125 126 125 115 
1947 126 124 125 156 112 114 115 117 
1948 157 154 155 150 125 124 123 112 
1949 112 109 111 118 100 101 101 102 
1950 115 105 109 119 102 95 99 103 
1951 122 119 121 126 108 110 109 109 
1952 112 115 115 118 100 105 103 103 
1955 106 105 105 109 94 97 95 94 
1954 110 100 105 105 97 92 95 91 
1955 114 98 106 100 100 90 95 86 
1956 110 101 105 97 96 95 95 85 
1957 115 97 106 100 101 90 95 84 
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"based on the 1937-41 period is considerably higher than the 
indicator based on the 1949-54 period. This is true for the 
yearly data in the second part of the table as well as for 
the hourly data in the first part. The parity returns indi­
cator is slightly lower for the yearly data than for the 
hourly data based on the 1937-41 period. However, the indi­
cator is slightly higher for the yearly data than for the 
hourly data when the 1949-54 base period is used. The dif­
ferences in both cases arise from differences in the dairy-
hog area data. It appears that the annual labor returns rate 
was somewhat higher than the hourly labor returns rate in the 
later base period. 
Careful observation reveals a slight upward trend in the 
parity returns indicator, on an hourly and yearly basis, for 
the dairy-hog area relative to the U. S. parity price ratio 
over the period. This is especially noticable in the parity 
returns indicator established with yearly data. There is no 
such significant trend in the parity returns indicator, estab­
lished by use of hourly data, for the central Northeast dairy 
area, relative to the U. S. parity price ratio, but there is 
less variation in level.* However, there is an upward trend 
in the parity returns indicator, based on yearly labor earn-
*Variatlons in level arise primarily from fluctuations 
in yields due to weather and other natural phenomena. 
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lngs, for this dairy area relative to the U. S. parity price 
ratio. The differences in the indicators based on hourly 
data compared with yearly data may indicate that change in 
technology is a little more important in the central North­
east area than in the dairy-hog area since the actual number 
of hours worked is less important in the first area than in 
the second area. 
Direct government payments were included in the parity 
gross income used to construct the parity returns Indicators. 
The parity gross income, and hence the parity returns indi­
cator, would have been somewhat lower from 1939 to 1946 and 
slightly lower for most other years* studied if government 
payments were excluded.** These payments have no direct in­
fluence on the U. S. parity price ratio. 
Computation of parity 
returns price of milk 
The calculation of the parity returns price of milk was 
made by using the equation given above on page 7. Milk is 
now substituted in place of product A in the equation 
*Except for 1930, 1931 and 1932. 
**See Table 12 in the Appendix for the series on govern­
ment payments and other basic data which were used to derive 
parity gross Income and the parity returns Indicator. 
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£PX ii* ^  POL siL 
PlA= f- r3 «ij 
Calculation of the 0,'s The Q's, current quantities 
of each commodity produced, are equal to the sum of the quan­
tity sold, the change in inventory, and the quantity consumed 
in the home. 
Calculation of the rj's This parity returns formula 
indicates that the parity returns price of milk for a given 
year Is derived by dividing parity gross income by total pro­
duction of milk. The value of a unit of the jth product Is 
expressed in milk equivalents (hundred weight) by multiplying 
the quantity of the Jth product by the ratio between the 
market prices during the preceding (say) ten years. The 
moving averages of market prices are used to establish the 
Pt, 
rj's, , to smooth out or reduce the effects of year to 
ta 
year fluctuations in price. The £l rj Qgj in the equation 
above represents the current production per farm expressed in 
milk value equivalents. In the discussion which follows the 
quantity £.r^ Q^j be abbreviated to iLr Q. 
The relative product prices, the r's, were computed 
twice, once by using ten year moving averages and once by 
using four year moving averages. These moving averages con­
sisted of the prices for the immediately preceding ten (or 
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four) years except for the years 1930 to 1940 (or 1930 to 
1934). Since prices comparable to those in the United States 
Department of Agriculture data were not available for years 
before 1930, the r's computed from the first ten (or four) 
years* data were used to compute the iLr ft1 s for that period. 
An adjustment was made in the parity returns prices be­
tween dairy areas to compensate for the differential in loca­
tion. This was done by taking the absolute difference between 
the market prices in the two areas and adding it to the parity 
returns price in the dairy-hog area. This adjusted the parity 
returns price in the dairy-hog area to the central Northeast 
area price level. The absolute difference was used to adjust 
the prices because of the wide spread in market prices be­
tween the two widely separated areas. The absolute differ­
entials for the ten year and four year moving averages are 
presented in Table 14 in the Appendix. 
Parity returns prices computed from the current produc­
tion j£r ft The rental allowance for the farm home and 
direct government payments were subtracted from the parity 
gross income to provide adjusted parity gross income. These 
were the only items deducted since all others are included In 
both the parity gross income and ^.r ft. The parity returns 
price of milk was then obtained by dividing adjusted parity 
*See Table 13 in the Appendix for the output (j&r ft) 
figures. 
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gross Income by £_r 0,. These prices, using the 1937-41 and 
1949-54 base periods for the two dairy areas, are shown in 
Table 5. The modernized parity price and market price (for 
the central Northeast area) are included for comparison. 
The table includes only parity returns prices based on hourly 
labor returns data and r1 s established by using a ten year 
moving average of prices. 
Modified computations of parity returns price Parity 
returns prices were also computed by use of two slight modifi­
cations to this procedure. Included in the Appendix are 
Tables 15 and 16 showing parity returns prices for milk based 
on yearly parity labor returns and r's established by use of 
a ten year moving average of market prices, and also parity 
returns prices based on hourly parity labor returns coupled 
with r's derived from a four year moving average of market 
prices. In each case, both base periods are used. 
Adjusted modernized parity The modernized parity 
price used in Table 5 and the Appendix was computed specif­
ically for the central Northeast dairy area. Here the ad­
justed base price for milk was obtained by dividing the aver­
age price received by farmers for milk in the dairy area dur­
ing the preceding ten years by the average of the United 
States index of prices received for the same period. Prices 
at the central Northeast location were approximated for the 


















5. Dairy area parity returns price of milk and modernized parity price 
of milk 
1949-54 base ___ 
1937-41 base Mark e t 
Central Average Modernized Central Average price Modernized 
North- Dairy- of two parity North- Dairy- of two central parity 
east hog areas price east hog areas Northeast price 
(Dollars per hundred pounds) 
2.32 2.46 2.39 2.25 2.59 2-70 2.64 2.40 2.61 
1.96 2.39 2.18 1.97 2.22 2.65 2.44 1.82 2.29 
1.68 1.92 1.80 1.71 1.89 2.11 2.00 1.30 1.98 
1.66 1.80 1.73 1.68 1.87 2.00 1.94 1.43 1.94 
1.91 2.28 2.10 1.85 2.16 2-59 2.38 1.69 2.15 
1.77 1.86 1.82 1.95 2.00 2.09 2.04 1.84 2.26 
2.00 2.09 2.04 1.97 2.25 2.36 2.30 1.95 2.28 
1.94 2.02 1.98 2.08 2.20 2.28 2.24 1.96 2.40 
1.89 2.01 1.95 1.92 2.16 2.27 2.22 1.79 2.23 
1.99 . 1.81 1.90 1.91 2.27 2.05 2.16 1.79 2.22 
1.89 1.88 1.88 1.94 2.16 2.12 2.14 2.00 2.25 
2.16 1.99 2.08 2.08 2.46 2.26 2.36 2.36 2.41 
2.24 2.19 2.22 2.36 2.57 2.49 2.53 2.80 : 2.74 
2.77 2.53 2.65 2.63 3.18 2.88 3.03 3.26 3.04 
2.71 2.61 2.66 2.74 3.14 2.98 3.06 3.43 3.18 
Table 5. (Continued) 
1949-54 base 
1957-41 base Market 
Central Average Modernized Central Average price Modernized 
North- Dairy- of two parity North- Dairy- of two central parity 
Year east hog areas price east hog areas Northeast price 
1945 2.55 2.59 2.57 2.85 2.96 2.95 2.96 3.44 3.30 
1946 2-95 2.84 2.90 3.10 3.37 3.20 3.28 4.29 3.59 
1947 3 .63 3.46 3.54 3.60 4.12 3.88 4.00 4.54 4.17 
1948 3.83 3.61 3.72 3.89 4.33 4.01 4.17 5.29 4.50 
1949 3.96 3.68 3.82 3.77 4.51 4.08 4.30 4 . 27 4.37 
1950 3.68 3.89 3.78 3.81 4.17 4.30 4.24 4.06 4.41 
1951 3.94 3.95 3.94 4.12 4.45 4.33 4.39 4.63 4.78 
1952 4.25 3.96 4.10 4.12 4.76 4.33 4.54 4.83 4.77 
1953 3.93 4.04 3.98 3.96 4.45 4.42 4.44 4.35 4.58 
1954 3.74 3.98 3.86 3.96 4.27 4.36 4.32 4.36 4.58 
1955 3.65 3.88 3.76 3.96 4.18 4.25 4.22 4.40 4.58 
19 56 3.82 3.89 3.86 4.03 4.38 4.26 4.32 4.34 4.67 
1957 3.90 4.47 4.18 4.16 4.46 4.66 4.56 4.66 4.82 
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area level. The adjusted base price multiplied by the U. S. 
index of prices paid by farmers for that year yields the 
modernized parity prices. These prices have been converted 
to the 1937-41 and 1949-54 base periods by multiplying modern­
ized parity prices based on the 1910-14 period by .847 and 
.981, respectively. The ratios .847 and .981 are equal to the 
average index of prices received divided by the average index 
of prices paid for the periods 1937-41 and 1949-54, respec­
tively . 
The parity returns prices shown in Table 5 move inversely 
with the current production, £_ r ft. The total farm output, 
ft, varies from year to year, due to yearly weather fluc­
tuations thus causing the parity returns prices to change 
from one year to the next. The year-to-year variations in 
the parity returns prices were greater in the central Northeast 
area during the last seven years of the period studied than 
they were in the dairy-hog area. They were also greater than 
the variations in the modernized parity price. However, in 
the previous years, there was no marked general difference 
in the annual price variations in one area compared with the 
other, or compared with modernized parity prices. The wider 
price variations in the central Northeast area during the 
latter years resulted mainly from the variation in the prices 
of inputs. These variations in input prices Influence the 
size of the parity gross income which causes the parity 
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returns prices to vary directly with input prices. 
Since the parity returns price is affected by both 
changes in weather and in input prices, it is difficult to 
differentiate between the impact of these two factors. The 
weather effects tend to obscure shifts in parity prices which 
arise from changes in input prices or from changes in the 
technical output-input coefficients. 
For the United States as a whole, the price trend of milk 
has been downward relative to that of other prices. This 
means that the moving average of parity prices tends to over­
value milk relative to other prices in the current period. 
Hence, the modernized parity price is above the market price 
during the base period; i.e. in the 1949-54 base period the 
average of the modernized parity price is $4.58 compared to 
#4.42 per hundred pounds for the market price. 
The two series of parity returns prices calculated by 
use of the hourly labor returns and the two sets of moving 
averages of market prices (ten year and four year) in comput­
ing the rj's are very similar. That is, the parity returns 
in Table 5 above and Table 16 in the Appendix are very simi­
lar. The difference between the two series is in year to 
year fluctuations rather than in actual levels. The parity 
returns prices based on the rj's established by use of a 
four year moving average of market prices fluctuates more 
from year to year than do the parity returns prices based on 
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the rj1 s established by use of a ten year moving average of 
market prices. This is logical since the longer moving aver­
age is designed to more effectively reduce year to year fluc­
tuations in market price. 
The difference between the parity returns price computed 
by use of hourly labor returns (Table 5) compared with parity 
returns price computed by use of yearly labor returns (Appen­
dix Table 15) arises as a result in a downward trend in number 
of hours worked in dairy farming relative to the hours worked 
in manufacturing during the 1930-1957 period. 
Parity returns price computed 
from "trend production". 
It is necessary to reduce or remove the effects of 
weather on production, in order that the parity returns price 
can be computed as a function of the adjusted base price, 
input prices, and output-input coefficients. This calcula­
tion would then be in accordance with the parity returns 
price formula given previously on page 47. 
To estimate the product quantities appearing in the 
£.v 0. a moving average of production could be used. However, 
this estimate would be out of date (especially when trends in 
technology are significant) and would not immediately reflect 
the effect of a change in the use of certain inputs, such as 
fertilizer, on total production. 
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To overcome these problems a different approach was used 
to estimate product output, é. r Q, in an area. Multiple re­
gression was used to estimate the output-input ratio as a 
function of time. This procedure made it possible to obtain 
an estimate of production by multiplying the estimated trend 
value of the output-input ratio by the total quantity of in­
puts. This estimate of production will be called trend pro­
duction in the balance of this study. 
Trend production was determined separately for each dairy 
area. The output-input ratio r ^  was derived for each 
£p0 4i 
area and used as the dependent variable in the regressions. 
The inputs, £.p0 q^, obtained from the United States Depart­
ment of Agriculture data, are computed by multiplying the in­
put quantities, described in detail on page 52 of this study, 
by the 1947-49 price weights. 
In order to make all inputs comparable in the base 
periods 1949-54 and 1937-41, it was necessary to modify the 
labor inputs. The input value, p0, for operator and family 
labor was obtained by adjusting the actual operator and family 
labor during the 1949-54 (or 1937-41) period by the hourly 
earnings of manufacturing workers during the same period and 
multiplying this quantity by the hourly earnings of manufac­
turing workers for the 1947-49 period. The input for operator 
and family labor is then obtained by multiplying the input 
value per hour by the total number of hours actually worked. 
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This labor input was then added to all non-labor inputs 
(valued at 1947-49 levels) to obtain total inputs for use in 
the regression. 
Time was entered in the regressions as a linear variable 
with the origin centered in the period covered.* The follow­
ing correlation coefficients of determination, r^, were ob­
tained: central Northeast area, 0.71, and dairy-hog area, 
0.83. The average ratio of £.r Q to inputs for the 28 years, 
1930-57, was approximately 0.24 and 0.30 for the central 
Northeast and dairy-hog areas, respectively. The estimated 
time trend in this ratio was about 0.0025 per year in the 
central Northeast area and about 0.0056 per year in the dairy-
hog area. The parity returns price of milk shown in Table 6 
was computed using this first estimate of trend production, 
designated by £ r Q,.** Parity gross income divided by zr Q 
provides the parity returns price. In this case, parity gross 
income was adjusted by subtracting only house rent. Govern-
ment payments were not excluded since the z-r Q was computed 
as a function of total inputs, that is, all inputs which 
make up the parity gross income. 
V Y 
*The regression model —- = a + b Xg is used, where is 
the ratio of £_r Q to inputs and Xg is time. 
**For a list of the £. r Q' s see Table 13 in the Appendix. 
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Table 6. Parity returns price of milk by areas, computed 
from trend production, and modernized parity price 
of milka 
Central Average of Modernized 
Year Northeast Dairy-hog two areas parity price 
(Dollars per hundred pounds) 
1937-41 base 
1930 2.65 2.54 2.59 2.25 
1931 2.20 2.27 2.23 1.97 
1932 1.79 1.99 1.89 1.71 
1933 1.69 1.80 1.75 1.68 
1934 1.87 1.94 1.91 1.85 
1935 1.91 1.95 1.93 1.95 
1936 1.91 1.95 1.93 1.97 
1937 2.09 2.09 2.09 2.08 
1938 1.97 2.03 2.00 1.92 
1939 1.94 1.97 1.95 1.91 
1940 1.99 1.96 1.97 1.94 
1941 2.11 2.02 2.07 2.08 
1942 2.41 2.24 2.33 2.36 
1943 2.70 2.46 2.58 2.63 
1944 2.93 2.60 2.77 2.74 
1945 2.95 2.65 2.90 2.85 
1946 3.21 2.79 3.00 3.10 
1947 3.62 3.11 3.37 3.60 
1948 3.89 3.42 3.65 3.89 
1949 3.79 3.51 3.65 3.77 
1950 3.74 3.59 3.67 3.81 
1951 4.02 3.81 3.91 4.12 
1952 4.29 3.94 4.11 4.12 
1953 4.14 3.92 4.03 3.96 
1954 4.05 3.91 3.98 3.96 
1955 4.03 3.93 3.98 3.96 
1956 4.10 4.03 4.07 4.03 
1957 4.32 4.24 4.28 4.16 
aUses only time as independent variable in each dairy 
area. 
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Table 6. (Continued) 
Average Market price 
Central Dairy- of two Modernized in central 
Year Northeast hog areas parity price Northeast 
1949-54 base 
1930 2.84 3.01 2.92 2.61 2.40 
1931 2.38 2.69 2.54 2.29 1.82 
1932 1.95 2.33 2.14 1.98 1.30 
1933 1.84 2.12 1.98 1.94 1.43 
1934 2.04 2.30 2.17 2.15 1.69 
1935 2.09 2.31 2.20 2.26 1.84 
1936 2.09 2.31 2.20 2.28 1.95 
1937 2.28 2.46 2.37 2.40 1.96 
1938 2.16 2.39 2.28 2.23 1.79 
1939 2.13 2.32 2.22 2.22 1.79 
1940 2.18 2.32 2.25 2.25 2.00 
1941 2.32 2.40 2.36 2.41 2.36 
1942 2.64 2.66 2.65 2.74 2.80 
1943 2.96 2.92 2.94 3.04 3.26 
1944 3.21 3.08 3.14 3.18 3.43 
1945 3.22 3.11 3.16 3.30 3.44 
1946 3.49 3.27 3.38 3.59 4.29 
1947 3.94 3.63 3.78 4.17 4.54 
1948 4.23 3.98 4.10 4.50 5.29 
1949 4.13 4.06 4.10 4.37 4.27 
1950 4.10 4.16 4.13 4.41 4.06 
1951 4.40 4.41 4.40 4.78 4.63 
1952 4.67 4.54 4.60 4.77 4.83 
1953 4.54 4.54 4.54 4.58 4.35 
1954 4.45 4.53 4.49 4.58 4.36 
1955 4.43 4.55 4.49 4.58 4.40 
1956 4.52 4.66 4.59 4.67 4.34 
1957 4.75 5.06 4.90 4.82 4.66 
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The two base periods, 1937-41 and 1949-54, were used 
based on hourly labor returns. The ratio of farm labor re­
turns to manufacturing earnings was adjusted so that the aver­
age of the parity returns prices for the base period would be 
the same in both dairy areas. This adjustment is illustrated 
and described in the Appendix. 
A second regression for computing trend production, 
was carried out in which time plus a weather variable were 
used as independent variables for the dairy-hog area.* In 
this case the weather variable was constructed as a product 
of the rainfall and temperature combinations In May, June, 
July and August. The assumptions, logic, and details of this 
weather variable are presented in the Appendix. The correla­
tion coefficient of determination, for the dairy-hog area in­
creased from 0.83 to 0.86. This is a statistically signifi­
cant increase in the coefficient of determination.^ The time 
trend in the output-input ratio changed from .0056 to .0048 
per year. The trend production £r 5 for this area estab­
lished by utilizing the regression including the weather vari­
able is shown in Table 13 in the Appendix. The parity returns 
*A weather variable was used only in the dairy-hog area 
since year to year variations in production appeared to be 
relatively small in the central Northeast dairy area. 
^This significance of difference was determined by use 
of formulas presented in George W. Snedecor. Statistical 
methods. 5th ed. Ames, Iowa. Iowa State College Press. 
1956. 
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price for the dairy-hog area based on this i.r Q is presented 
in Table 7 and Figure 4, and may be compared with the parity 
returns price in the central Northeast area, modernized parity 
and market price received by farmers in the Northeast area 
which are included. 
Only the 1949-54 base period is used in computing the 
parity returns price as a function of £r Q derived by both 
time and weather variables in the dairy-hog area. Since the 
trend production based on time and weather is somewhat higher 
than It is when only time Is used, the parity returns price 
is lower at the beginning and higher at the end of the time 
period, than it was with a higher time trend. This would 
indicate that the change in technology, change in the output-
input ratio, over time is lower than was the case before the 
effects of the weather were held constant. In Table 7 a 
slight upward trend in the modernized parity price of milk 
relative to the parity returns price may be observed. This 
trend probably resulted from a decrease over time in the 
quantity of inputs required to produce a hundred pounds of 
milk, which reflects in a lower parity returns price over the 
period studied. 
Pooled regression 
Although it was feasible to pool the data and obtain a 
common time trend In the output-input ratio for the four corn 
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Table 7. Parity returns price of milk by areas, computed 
from trend production,a and modernized parity price 
of milk 
Average Market price 
Central Dairy- of two Modernized in central 
Year Northeast hog areas parity price Northeast 
(Dollars per hundred pounds) 
1949- 54 base 
1930 2.84 2.85 2.85 2.61 2.40 
1931 2.38 2.55 2.47 2.29 1.82 
1932 1.95 2.22 2.09 1.98 1.30 
1933 1.84 2.04 1.94 1.94 1.43 
1934 2.04 2.22 2.13 2.15 1.69 
1935 2.09 2.23 2-16 2.26 1.84 
1936 2.09 2.22 2.15 2.28 1.95 
1937 2.28 2.39 2.33 2.40 1.96 
1938 2.16 2.32 2.24 2.23 1.79 
1939 2.13 2.26 2.19 2.22 1.79 
1940 2.18 2.26 2.22 2.25 2.00 
1941 2.32 2.35 2.33 2.41 2.36 
1942 2.64 2.61 2.63 2.74 2.80 
1943 2.96 2.87 2.91 3.04 3.26 
1944 3.21 3.03 3.12 3.18 3.43 
1945 3.22 3.07 3.15 3.30 3.44 
1946 3.49 3.23 3.36 3.59 4.29 
1947 3.94 3.60 3.77 4.17 4.54 
1948 4.23 3.95 4.09 4.50 5.29 
1949 4.13 4.05 4.09 4.37 4.27 
1950 4.10 4.15 4.13 4.41 4.06 
1951 4.40 4.41 4.41 4.78 4.63 
1952 4.67 4.55 4.61 4.77 4.83 
1953 4.54 4.56 4.55 4.58 4.35 
1954 4.45 4.55 4.50 4.58 4.36 
1955 4.43 4.58 4.51 4.58 4.40 
1956 4.52 4.69 4.61 4.67 4.34 
1957 4.75 4.76 4.75 4.82 4.66 
aThe trend production is determined by using time in the 
central Northeast area and time and weather in the dairy-hog 
area regressions. 
Figure 4. Parity returns price of milk, computed from trend 
production, and modernized parity price of milk 
compared with market price of milk in the central 
Northeast dairy area, 1930-195? (1949-54 base period) 
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areas studied by Shepherd and associates,1 it was not possible 
to do so for the two dairy areas. Tests indicate that the 
difference in the time trends (regression coefficients) for 
the two dairy areas is statistically significant and hence 
pooling of data was not used to obtain a common time trend. 
In addition, the fact that the r Q (output) in the dairy 
areas was not adjusted to a common level with the milk price 
in the central Northeast area makes it impractical to pool 
the sums of squares for regression purposes. 
An alternative basis for returns to land 
In an earlier section of this study (page 40) it was 
suggested that several methods might be used for imputing re­
turns to resources. This study has used the current Federal 
Land Bank interest rate as a basis for computing returns to 
land. A second possibility would be to determine returns to 
land by providing the farmer with returns to his capital in­
vested in land equivalent to returns obtainable from a similar 
investment in (say) common stocks. 
To this end the ratio of the value of land per acre in 
the base period to the current market price of 200 common 
^Shepherd, Beneke, Fuller, Purne11, Fielder, and Laursen, 
op. cit.. p. 40 and pp. 98-100. 
2The tests used here are described in detail in Bernard 
Ostle. Statistics in research. Ames, Iowa. Iowa State 
College Press. 1954. 
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stocks1 in the base period was formed. This gives a per acre 
evaluation of land in terms of the common stocks. The ratio 
was then multiplied by the current average dividend per share 
of stock.*,** This provides the parity returns to land per 
acre- This product was multiplied by the current number of 
acres to obtain the parity returns to land.*** The charge 
for capital (other than land capital) was added to the parity 
returns to land. This was combined with the parity returns 
to labor (derived by the procedure discussed on page 41 of 
this study) to determine parity gross income. 
Parity returns indicators were computed, by use of the 
1949-54 base, and are presented in Table 8 along with the U.S. 
parity ratio. The parity returns price (based on the 1949-54 
period) was then obtained by the division of parity gross in­
come (adjusted for house rental) by the ^r^Q, where the 
/v. 
£r Q was derived by the regressions with time as the only 
independent variable in the central Northeast area and time 
3-These common stocks are listed in Moody's Industrial 
Manual. The Nation's Basic Industries. Special Features 
Section. Moody's common stock averages. New York, N.Y. 
Moody's Investors Service. 1958. 
*The returns are weighted on the basis of number of 
shares on an annual average and are listed by Moody as 
"dividends per share". 
**For data on the current market price and dividends per 
share see Table 19 in the Appendix. 
***See Table 19 in the Appendix for the number of acres 
per farm by dairy area. 
Table 8. Parity returns indicators, U.S. parity ratio, parity returns price and 
modernized parity price for two dairy areas - 1930 to 1957 
Parity returns indicator 
and parity ratio 
Central Average Average U.S. 
North- Dairy- of two of two parity 
Year east® hoga are asa areas'3 ratio 
Parity returns price and 
modernized parity price 
Modern-
Central Average Average ized 
North- Dairy- of two of two parity 
easta hoga are asa areas'3 price 
(Dollars per hundred pounds) 
1949-54 base 
1930 90 78 84 83 85 2.91 2.76 2.83 2.85 2.61 
1931 80 60 70 69 68 2.41 2.45 2.43 2.47 2.29 
1932 73 61 67 63 59 1.91 2.05 1.98 2.09 1.98 
1933 79 64 71 67 65 1.77 1.89 1.83 1.94 1.94 
1934 78 49 63 58 76 1.97 1.97 1.97 2.13 2.15 
1935 93 94 93 90 90 2.05 2.12 2.09 2.16 2.26 
1936 87 84 85 84 94 2.10 2.17 2.13 2.15 2.28 
1937 87 88 87 88 95 2.34 2.38 2.36 2.33 2.40 
1938 86 84 85 82 80 2.14 2.22 2.18 2.24 2.23 
1939 81 84 83 80 78 2.11 2.20 2.15 2.19 2.22 
aParity returns indicators and parity returns prices established by use of 
land returns based on interest on common stocks. 
^Average of two area parity returns indicator and parity returns price 






















Parity returns indicator 
and parity ratio 
Central Average Average U.S. 
North- Dairy- of two of two parity 
east hog areas areas ratio 
Parity returns price and 
modernized parity price 
Modern-
Central Average Average ized 
North- Dairy- of two of two parity 
east hog areas areas price 
91 82 87 86 83 2.20 2.23 2.21 2.22 2.25 
94 98 96 96 95 2.34 2.33 2.33 2.33 2.41 
108 113 111 108 107 2.64 2.54 2.59 2.63 2.74 
105 111 108 106 115 2.93 2.77 2.85 2-91 3.04 
107 105 106 104 110 3.18 2.93 3.05 3.12 3.18 
115 113 114 112 111 3.18 2.97 3.07 3.15 3.30 
123 123 123 120 115 3.44 3.12 3.28 3.36 3.59 
111 111 111 109 117 3.88 3.51 3.55 3.77 4.17 
121 121 121 119 112 4.19 3.87 4.03 4.09 4.50 
98 97 97 96 102 4.08 4.00 4.04 4.09 4.37 
101 93 97 97 103 4.09 4.14 4.11 4.13 4.41 
108 109 109 110 109 4.43 4 .43 4.43 4.41 4.78 
101 107 104 104 103 4.67 4.53 4.60 4. 61 4.77 
95 99 97 97 94 4.54 4.51 4.53 4.55 4.58 
97 92 95 95 91 4.48 4.56 4.52 4.50 4.58 
100 89 95 96 86 4.47 4.62 4.55 4.51 4.58 
95 91 93 94 85 4.57 4.75 4.66 4.61 4.67 
101 91 96 95 84 4.72 4.65 4.69 4.75 4.82 
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and weather were the independent variables for the dairy-hog 
area. These parity returns prices, adjusted to a common level 
in the base period, are also shown in Table 8 and accompanied 
by the modernized parity price and the average of area parity 
returns prices established by using the Federal Land Bank in­
terest rates. 
The parity returns indicators based on land returns de­
rived from interest on common stocks are slightly higher, 
from 1930 to 1949, and slightly lower from 1950 to 1957, than 
the parity returns indicators based on land returns derived 
from Federal Land Bank interest rates. This would indicate 
that the Federal Land Bank interest rate and interest on com­
mon stocks are fairly comparable during the entire period but 
more nearly comparable during the last eight years (1950 to 
1957 inclusive). Of course, the relationship between the 
average area parity returns prices based on the two types of 
returns to land is the reverse of the relationship illustrated 
in the two sets of parity returns indicators. The year to 
year fluctuation in the parity returns price is almost iden­
tical between the two series. This reflects the close year 
to year movement of the dividends on common stocks and the 
Federal Land Bank mortgage interest rates. Evidently capital 
is rather mobile between these two types of investments -
agricultural land and common stocks. 
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Parity returns prices of other 
products in two dair.v areas 
Since milk sales make up such a large portion (one-half 
to two-thirds) of the total £r 0, (output), and as there are 
only a few other products common to the two dairy areas,* 
parity returns prices for other products will not be computed. 
However, it is informative to point out the procedures which 
may be used to calculate such prices. Once the parity returns 
price of milk has been computed it is fairly simple to obtain 
the parity returns prices of other products. It was shown 
earlier that the parity returns price of milk may be obtained 
by use of the formula 
, Wi 
ZPl + W~ POL %1L 
P „ = !o 
i-rj Qij 
p 
where rj = p^- . The jLrj Q^j represents the current produc­
tion per farm expressed in milk value equivalents. 
The formula for computing the parity returns price of 
product j is given by Pj = (Pm) (rj) . The parity returns 
price of milk multiplied by the relative of the jth product 
gives the parity returns price of that product. 
^Products other than milk common to the two areas sold 
for cash include only dairy cows, calves, chickens and eggs. 




£ P 1  
The index of input prices, —-—- , is derived by divid-
*-P0 ql 
ing parity gross income* by the total quantity of inputs. The 
total inputs were those same inputs referred to on pages 52 
and 53 of this study in which the values were based on the 
1947-49 price levels. These total input figures are shown 
in Table 20 in the Appendix. The index of input prices shown 
in Table 9, consists of three subindexes corresponding to the 
three components of parity gross income: the index of prices 
of operating expense items ( £pj q^ except for land and cap­
ital) , the index of the interest charges (interest rate times 
price) for land and capital, and the index of hourly earnings 
of employed manufacturing workers. 
Included with the index of input prices in Table 9 Is 
the U.S. parity index and the index of hourly earnings of 
manufacturing workers. The base period for the table is 
1949-54. It can be seen that the area indexes of input 
prices increased slightly relative to the U.S. parity index 
from 1930 to 1957. The price indexes agree closely between 
areas over the relevant period. The component of the input 
price index common to all areas, the index of hourly earnings 
*Parity gross income in this case is derived from re­
turns to labor based on hourly data, and returns to land 
based on Federal Land Bank interest rates. 
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Table 9. Price indexes for dairy areas, and manufacturing 
earnings compared with U.S. index of prices paid 
by farmers 
Hourly earnings Prices paid by 
Input prices of employed farmers including 
Central Dairy- manufacturing interest, taxes, 
Year Northeast hog workers and wage rates 
1949-54 = 100 
1930 52 49 34 55 
1931 44 43 32 48 
1932 36 37 28 41 
1933 35 33 27 40 
1934 39 38 33 44 
1935 41 38 34 46 
1936 41 39 34 46 
1937 45 43 39 48 
1938 43 43 39 46 
1939 43 42 39 45 
1940 45 43 41 46 
1941 48 46 45 49 
1942 55 53 53 56 
1943 62 59 59 63 
1944 68 64 63 67 
1945 69 65 63 70 
1946 75 70 67 76 
1947 86 80 76 88 
1948 93 89 84 95 
1949 92 90 87 92 
1950 92 92 91 94 
1951 100 100 98 103 
1952 107 105 103 105 
1953 105 106 109 102 
1954 104 106 112 103 
1955 105 107 116 103 
1956 108 111 122 105 
1957 114 113 126 109 
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of manufacturing workers, Increased at an even more rapid rate 
than the U. S. parity index. The U. S. index of prices paid 
(parity index) only doubled from 1930 to 1957 while the wages 
of manufacturing workers almost tripled. As stated on page 
74 above, the parity returns prices tend to move directly 
with movements in the input price index, while the parity re­
turns Indicator tends to move inversely with the index of in­
put prices. These direct or inverse movements are perceptible 
providing that the influence of the change in the rate at 
which Inputs are transformed Into outputs does not offset 
or counterbalance the shifts in input price indexes. 
Comparison of Results of Parity Returns Formula 
Applied to Various Commodities 
The results of the application of the parity returns 
concept to milk may be compared to the results of the parity 
returns concept applied to corn, cotton, and wheat.1 
Parity returns indicators 
The parity returns indicator appears to do as good a 
job of measuring the well being of dairy farmers relative to 
non-farmers as It does with corn, cotton and wheat farmers. 
3-For detailed analysis of the formula application to the 
three latter commodities see Shepherd, Beneke, Fuller, Pur-
nell, Fielder, and Laursen, op.. cit.. pp. 95-97. 
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Table 10 and Figure 5 show the U.S. parity ratio as a percent 
of the average of area parity returns indicators for the four 
commodities mentioned. The fact that the percent varies 
widely with corn and wheat and less widely with cotton and 
milk does not Indicate that the parity returns formula is less 
effective for one set of products than another. The differ­
ence in percentage variation simply indicates that the status 
of the group of one set of farmers (relative to non-farmers) 
producing a certain commodity was actually more (or less) 
variable than is indicated by the present U.S. parity ratio. 
The greater variation in the parity returns indicator (than 
in the U.S. parity ratio) is a direct result of the fact that 
this indicator reflects changes in the output-input ratios 
as well as changes In prices, and of the fact that the indi­
cators are computed for relatively small areas. The year-to-
year variation in the parity returns indicator (relative to 
the parity ratio) is particularly marked for the wheat areas 
(and to a lesser extent for the corn areas), where the year-
to-year variation in yields is large. 
Improvements in the rate at which inputs were transformed 
into outputs resulted in an upward trend of the parity returns 
indicator for wheat and for corn relative to the U.S. parity 
price ratio for these products. A similar upward trend in 
the output-input ratio over time for milk was offset by a 
decline in the ratio of prices received to prices paid in the 
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Table 10. U. S. parity ratio as a percent of average of area 
parity returns indicators for corn, wheat, cotton 
and milk, 1930-57 
Year Corn Wheat Cotton Milk 
1930 133 125 116 102 
1931 124 158 113 99 
1932 123 151 98 94 
1933 148 203 74 97 
1934 223 250 84 131 
1935 103 136 100 100 
1936 157 196 95 112 
1937 101 153 104 108 
1938 104 140 101 97 
1939 100 116 88 97 
1940 109 109 93 97 
1941 103 82 92 99 
1942 96 76 97 99 
1943 105 82 102 108 
1944 110 82 106 106 
1945 109 83 121 99 
1946 90 78 106 96 
1947 111 68 94 107 
1948 87 85 104 94 
1949 98 107 97 106 
1950 101 93 94 106 
1951 100 99 103 99 
1952 102 99 105 99 
1953 104 100 107 97 
1954 98 103 100 96 
1955 109 95 93 89 
1956 99 97 101 90 
1957 101 101 100 88 
Figure 5a. U. S. parity ratio as a percent of average of area 
parity returns indicators for corn and wheat, 






























Figure 5b. U. S. parity ratio as a percent of average of area 
parity returns indicators for cotton and for milk, 
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dairy area relative to the U.S. parity price ratio. There was 
little change in either the output-input ratio or the ratio 
of prices received to input prices relative to the U.S. parity 
ratio in the cotton areas during the period studied. 
Parity returns prices 
Modernized parity price as a percent of the prices which 
would provide parity returns to resources given "normal" 
weather and "normal" output is presented in Table 11 for milk, 
cotton, corn, and wheat. 
An upward trend in the modernized parity price relative 
to the parity returns price is noted for wheat, corn and milk. 
The modernized parity price of cotton fell relative to the 
parity returns price until 1940, after which the trend was 
slightly upward. 
These trends, by commodities, arise due to trends in 
output-input ratios over time, and input prices relative to 
the U.S. prices paid index.* 
#See the discussion on comparisons of parity returns 
indicator for the different products above. 
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Table 11. Modernized parity prices of corn, wheat, cotton 
and milk,a as a percent of the corresponding 
parity returns price 
Year Corn Wheat Cotton Milk 
1949- 54 base 
1930 75 75 126 92 
1931 73 73 130 93 
1932 77 71 130 95 
1933 85 77 123 100 
1934 83 79 10? 101 
1935 88 86 102 105 
1936 88 84 101 106 
193? 90 84 100 103 
1938 91 82 92 100 
1939 92 85 86 101 
1940 89 85 83 101 
1941 89 90 83 103 
1942 90 92 87 104 
1943 • 94 95 • 88 104 
1944 94 92 86 102 
1945 96 93 86 105 
1946 99 97 85 107 
1947 100 98 93 111 
1948 101 98 97 110 
1949 101 96 93 107 
1950 101 99 93 107 
1951 103 104 98 108 
1952 101 103 97 103 
1953 100 101 95 101 
1954 101 104 97 102 
1955 101 105 9? 102 
1956 101 106 97 101 
195? 98 103 93 101 
^Parity returns price of milk is based on Federal Land 
Bank Interest rates, and trend production calculated by use 
of time and weather variables in the regression for the 
dairy-hog area. 
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SUMMARY AND CONCLUSIONS 
Summary of the Investigation 
The parity concept is important. The idea of equality 
for agriculture, spawned in the turbulent 1920's has played 
an Important role in agricultural policy and programs over 
the past thirty years. The development of the parity prin­
ciple was an evolutionary process rather than a revolutionary 
process. Beginning as parity of purchasing power per unit of 
farm product in legislation passed in 1933, parity evolved 
into a parity of standards of living idea by the time the 
1948 Agricultural Act was passed. 
The method of measuring parity was provided in the "yard­
stick" of the parity price formula. This formula originally 
determined the parity price of a farm commodity as the product 
of the average price of the commodity during the base period 
1909-1914 and the current year U. S. index of prices paid 
(divided by 100). This formula received considerable criti­
cism for allowing inequities among farm products to develop 
as technology changed at different rates for different prod­
ucts over a period of time, and for various other reasons. 
As a result of experience, coupled with these criticisms, 
the parity formula was "modernized" in 1948. The new (modern­
ized) formula provided that the parity price of a farm com­
modity should be calculated as the product of the adjusted 
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base price and the current U. S. index of prices paid by-
farmers . Here, the adjusted base price was the average price 
received for the commodity over the most recent 10 year 
period divided by the average of the U. S. index of prices 
received by farmers over the most recent 10 years. It was 
felt that this revised formula more accurately measured the 
relative economic status of the various farm commodities. At 
the same time the parity ratio - the ratio between the indexes 
of prices received and paid by farmers - was widely accepted 
as an indicator of the general well being of farmers relative 
to non-farmers. 
The modernized parity formula contains several weaknesses 
as follows: (l) the base period 1910-14 is out of date; (2) 
the parity index is the same for all farm products; (3) the 
parity formula ignores changes in current quantities produced 
and purchased. 
This study has noted several possible modifications to 
the modernized parity formula. Briefly these modifications 
include: (l) shifting the base forward to a more recent 
period ; (2) computing separate indexes of prices paid for 
each commodity; (3) use of an efficiency modifier; (4) allow­
ing for costs of price stabilization programs; (5) computing 
parity prices based on parity returns to resources. 
The objectives of this study were: 
1. To describe a parity formula based on returns to 
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resources. 
2. To apply this formula to dairy products. 
3. To analyze the results of this formula and compare 
them with the results of the modernized parity 
formula. 
4. To analyze the results of this formula applied to 
dairy products compared with the results of this 
formula applied to corn, wheat, and cotton. 
The parity returns formula provides for returns to re­
sources employed in agriculture equivalent to returns received 
by "comparable" resources engaged in non-agricultural produc­
tion, in relation to an earlier base period. This formula 
provides for the inclusion of the quantities and prices of 
inputs and the quantities and prices of outputs, coupled with 
the shifting forward of the base period to 1949-54. (The 
1937-41 period was also considered in this study for compar­
ison purposes.) This period is more representative of 
present-day agriculture than a period far in the past. 
The parity returns formula allows computation of a parity 
returns indicator which may be used to measure the economic 
well-being of farmers relative to non-farmers. This indicator 
(which replaces the parity ratio) is constructed in the fol­
lowing manner: 
1. Parity returns to capital and land are derived as 
a product of the current value of capital and land 
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times the current Federal Land Bank mortgage in­
terest rate. 
2 -  Parity returns to labor are obtained by multiplying 
the current earnings of manufacturing workers by 
the ratio of farm labor returns to these earnings 
during a recent base period. 
3. Parity gross income is the sum of parity labor 
returns, parity returns to land and capital, and 
current operating expenses. 
4. The parity returns indicator is the quotient (in 
percentage terms) of actual gross income divided 
by parity gross income. 
The data used in this study were drawn from United States 
Department of Agriculture publications. These data represent 
costs and returns information for average commercial farms by 
type (commodity produced) and location. The areas included 
are small, and farming is relatively homogenous within the 
areas compared to the entire agricultural economy of the 
nation. The dairy areas studied include the central North­
east (New York state and adjacent territory) and the dairy-
hog (Minnesota) areas. The data for the two dairy areas are 
complete from 1930 to 1957. This study also used data from 
the United States Commerce Department on earnings of employed 
manufacturing workers to aid In establishing parity returns 
to labor. 
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Slight modifications were made in application of this 
basic parity returns formula for purposes of illustration. 
Returns to labor were calculated on an hourly and on a 
yearly basis for computing parity gross income. The parity 
returns indicators derived from these computations are shown 
in Table 4. The difference between the parity returns indi­
cator based on hourly labor returns and yearly labor returns 
is small• There is a slight upward trend in the parity re­
turns indicator relative to the U. S. parity price ratio over 
the period 1930-1957. 
The parity returns price of milk was computed in the 
following manner: 
1. Parity gross income was calculated and then adjusted 
for net house rent and government payments, or for 
net house rent alone depending upon the content of 
the output factors. 
2. Total output was calculated in terms of milk value 
equivalents. 
3. Parity returns price of milk was the quotient of 
adjusted parity gross income divided by total output. 
The parity returns price provides a price which when 
multiplied by output would yield parity returns to resources. 
Three separate types of modifications were made in apply­
ing this basic parity returns price formula. First, the total 
output was calculated by use of both a 10 year moving average 
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and a four year moving average of relative market prices to 
smooth out year to year variations In commodity prices. Table 
5 contains parity returns prices based on the 10 year moving 
average, and Table 16 in the Appendix contains parity returns 
prices computed by use of a four year moving average of mar­
ket prices. Modernized parity prices adjusted to comparable 
base periods are included for purposes of comparison. Second, 
multiple regression was used to "normalize" production, i.e. 
to provide a trend estimate of production. This regression 
was designed to obtain an estimate of the total output inde­
pendent of the fluctuations arising due to weather or other 
natural (non-technological) phenomena. The parity returns 
prices of milk computed from trend production are shown In 
Tables 6 and 7 along with modernized parity prices for com­
parison purposes. There is a slight upward trend In the 
modernized parity price of milk relative to the parity re­
turns price of milk during the period studied. Third, re­
turns to land were based on returns for investments of equal 
sums of money in common stocks. The parity returns prices 
calculated with this return to land are very similar to the 
parity returns prices computed by use of returns to land 
based on Federal Land Bank Interest rates. These prices are 
shown in Table 8. 
The index of input prices was computed for the dairy 
areas by dividing parity gross Income by the total quantity 
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of inputs. These indexes of input prices are presented in 
Table 9. Introduction of earnings of employed manufacturing 
workers into the index of input prices caused the index of 
input prices to increase relative to the U. S. prices paid 
index. This increase was more than offset by an increase In 
the output-input coefficients which resulted in a slight de­
crease in the fall of parity returns prices relative to 
mode .ilzed parity during the period studied. 
Conclusions 
Parity returns prices computed in this study for the 
different production areas are based upon the change in the 
costs of production in the specific area being considered. 
This is in contrast with the present United States modernized 
parity price which is computed from a single U. S. parity 
index which is the same for all products and "reflects" the 
"costs" of production (actually, only the price of produc­
tion units) for the United States as a whole. 
The parity returns formula provides a more accurate 
measure of the economic well being of dairy farmers than does 
the modernized parity formula. This improvement arises from 
the fact that the parity returns formula is based upon cur­
rent quantities purchased and sold rather than upon quanti­
ties purchased and sold In some base period. Use of current 
quantities purchased and sold in the parity returns formula 
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takes into account differences in efficiency among farming 
areas. Hence, it seems evident that a measuring rod based 
on parity returns to resources used, in agriculture should 
provide a more accurate measure of the economic well being 
of dairy farmers relative to non-farmers than does the present 
parity price ratio. 
Several problems arise in attempting to give empirical 
content to the parity returns principle. First, it is very 
difficult to identify "comparable resources11 on and off farms. 
Are the skills and abilities required of farm operators sim­
ilar to supervisory or to non-supervisory personnel in manu­
facturing? Should returns to farm capital and land be "com­
parable" to returns on farm mortgage loans or to returns on 
some type of non-farm investment? 
A second problem arises in comparing returns with sim­
ilar resources used under divergent working conditions. This 
is the age-old problem of measuring the intangible or aesthetic 
values associated with various occupations by different indi­
viduals. Here the question Is, what is the value of the rela­
tive independence of farmers compared to non-farmers in their 
work? Also, what value should be placed on community services 
such as police, fire protection and street improvements which 
are available to the urban worker? What is the value of liv­
ing closer to retail stores, theaters and medical facilities? 
The differential in education facilities between farm and 
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urban communities may also be a factor here in evaluating re­
turns to resources. 
Third, the actual computations for determining parity 
returns prices and indicators are rather complex. Obtaining 
separate measurements of quantities and prices for a number 
of production areas naturally requires assembling more data 
than is required for the construction of the present U. S. 
parity price index and prices received index. 
Fourth, computation of the parity returns indicator (and 
price) cannot be completed until after the end of the produc­
tion period due to the use of detailed data. However, esti­
mates could be made by using price indexes and projected 
output-input coefficients. 
Fifth, the average return per farm operator in each area 
covers a wide diversity of returns among individual farms. 
However, this diversity is less than the diversity which 
exists in computing the present parity prices. The produc­
tion areas used for computing the parity returns prices are 
smaller and more homogeneous than the area used for computing 
the modernized parity prices on a U. S. basis. 
The first two problems - identifying comparable re­
sources, and comparing returns to similar resources - have 
been partly solved in this study by recourse to the use of a 
base period. The level of the parity returns price (and 
Ill 
indicator) is therefore a function of the base period chosen. 
The other problems mentioned are less completely solved. 
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Table 12a. Basic data used in computing parity gross income in the central 
Northeast dairy area, and. hours worked by manufacturing workers 
Hours of Net Hours 
operator house Govern­ worked 
Total Charge Total Gross and rent ment by manu­
operating for farm farm family (per pay­ facturing 
Year expense capital expense income labor year) ments workers* 
1930 $2,235 S 610 #2,845 $3,465 4,050 $145 $ O 2,189 
1931 1,795 550 2,345 2,616 3,990 129 0 2,106 
1932 1,493 434 1,927 1,873 3,700 114 0 1,992 
1933 1,447 380 1,827 1,911 3,610 113 0 1,981 
1934 1,620 400 2,020 2,091 3,390 121 3 1,799 
1935 1,680 361 2,041 2,557 3,270 120 3 1,903 
1936 1,785 352 2,137 2,526 3,220 121 15 2,038 
1937 2,050 360 2,410 2,961 3,480 129 41 2,007 
1938 1,946 364 2,310 2,766 3,540 125 30 1,851 
1939 1,976 376 2,352 2,640 3,470 125 39 1,960 
1940 2,119 384 2,503 3,229 3,640 129 42 1,981 
1941 2,370 404 2,774 3,665 3,590 140 49 2,111 
1942 2,761 448 3,209 4,937 3,760 156 57 2,231 
1943 3,237 520 3,757 5,560 3,900 171 149 2,335 
1944 3,803 560 4,363 6,453 4,020 182 736 2,350 
aSource: U. S. Department of Commerce. Bureau of the Census. Statistical 
abstract of the United States, 1953, 1956, 1958. Washington, D.C. U. S. Govt. 
Print. Off. 
Table 12a. (Continued) 
Hours of Net Hours 
operator house Govern­ worked 
Total Charge Total Gross and rent ment by manu­
operating for farm farm family (per pay­ facturing 
Year expense capital expense Income labor year) ments workers 
1945 $3,876 $616 $4,492 $7,137 4,130 $212 $835 2,257 
1946 4,141 676 4,817 8,030 3,980 213 501 2,101 
1947 4,675 776 5,451 8,317 4,040 256 64 2,101 
1948 5,242 840 6,082 10,072 4,060 260 38 2,085 
1949 4,870 1,080 5,950 8,074 4,020 286 33 2,038 
1950 5,207 1,044 6,251 8,747 3,890 292 37 2, 106 
1951 5,591 1,156 6,747 10,065 3,730 305 46 2,116 
1952 6,073 1,318 7,391 10,029 3,580 336 32 2,116 
1953 5,784 1,287 7,071 9,277 3,580 336 32 2,106 
19 54 5,666 1,184 6,850 9,401 3,700 340 24 2,064 
1955 5,690 1,264 6,954 9,938 3,720 345 29 2,116 
1956 5,894 1,421 7,315 10,072 3,766 364 36 2,101 
1957 6,083 1,760 7,843 11,178 3,698 383 60 2,070 
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Table 12b. Basic data used in computing parity gross income 
in the dairy-hog area 
Hours of Net 
operator house Govern­
Total Charge Total Gross and rent ment 
operating for farm farm family (per pay­
Year expense capital expense income labor year) ments 
1930 $1,325 $936 $2,261 $2,455 4,268 $162 $ 0 
1931 1,191 805 1,996 1,672 4,338 153 0 
1932 1,017 650 1,667 1,375 4,319 135 0 
1933 900 480 1,380 1,268 4,264 109 7 
1934 974 534 1,508 1,023 4,129 125 100 
1935 1,036 447 1,483 2,147 4,046 112 64 
1936 1,094 456 1,550 2,056 4,108 119 80 
1937 1,213 495 1,708 2,472 4,145 125 55 
1938 1,190 498 1,688 2,223 4,145 127 68 
1939 1,183 452 1,635 2,242 4,161 114 110 
1940 1,310 475 1,785 2,357 4,112 130 102 
1941 1,443 483 1,926 3,129 4,183 125 102 
1942 1,784 559 2,343 4,296 4,361 129 102 
1943 2,112 648 2.760 4,940 4,578 140 106 
1944 2,327 682 3,009 5,005 4,531 146 357 
1945 2,479 685 3,164 5,596 4,520 149 437 
1946 2,785 773 3,558 6,596 4,422 182 320 
1947 3,178 867 4,045 6,826 4,312 188 32 
1948 3,533 1,018 4,551 8,224 4,197 210 17 
1949 3,537 1,069 4,606 6,800 4,111 211 33 
1950 3,752 1,092 4,844 6,789 3,884 230 37 
1951 4,106 1,281 5,387 8,698 3,669 255 35 
1952 4,336 1,417 5,753 8,777 3,519 284 30 
1953 4,381 1,450 5,831 8,346 3,427 306 31 
1954 4,529 1,334 5,863 7,982 3,549 275 18 
1955 4,559 13,71 5,930 7,987 3,587 291 21 
1956 4,628 1,488 6,116 8,554 3,636 300 65 
1957 4,843 1,933 6,776 8,871 3,639 334 77 
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Table 13. Output in milk equivalents and trend production^ ' 
in milk equivalents*3 computed by two methods 
1937-41 base 1949-54 base0 
Central Central 
Northeast D airy-hoe^  Northeast Dairy-hog 
Year £r Q :^r~Q, é-v Q £ r^ Q r^^ Q, r^^  
1930 1,407 1,258 1,467 1,358 1,265 1,315 1,406 
1931 1,390 1,269 1,358 1,412 1,276 1,372 1,460 
1932 1,328 1,270 1,548 1,420 1,270 1,393 1,476 
1933 1,274 1,278 1,469 1,412 1,277 1,399 1,475 
1934 1,229 1,289 1,108 1,409 1,282 1,399 1,469 
1935 1,338 1,271 1,498 1,396 1,265 1,396 1,460 
1936 1,223 1,319 1,312 1,447 1,309 1,454 1,515 
1937 1,434 1,383 1,553 1,461 1,380 1,482 1,539 
1938 1,435 1,425 1,550 1,510 1,423 1,534 1,586 
1939 1,375 1,466 1,738 1,552 1,460 1,581 1,630 
1940 1,553 1,531 1,767 1,674 1,528 1,685 1,731 
1941 1,501 1,595 1,772 1,738 1,589 1,755 1,798 
1942 1,695 1,642 1,936 1,867 1,642 1,888 1,928 
1943 1,578 1,716 1,949 2,001 1,718 2,030 2,066 
1944 1,650 1,822 1,936 2,043 1,813 2,073 2,104 
1945 1,765 1,855 2,024 2,102 1,852 ' 2,139 2,165 
1946 1,758 1,814 2,061 2,186 1,812 2,206 2,227 
1947 1,758 1,824 1,972 2,204 1,827 2,224 2,239 
1948 1,869 1,892 2,141 2,222 1,894 2,240 2,250 
1949 1,776 1,915 2,188 2,266 1,917 2,281 2,285 
1950 1,997 2,021 2,155 2,344 2,011 2,332 2,331 
1951 2,000 2,017 2,343 2,399 2,004 2,366 2,360 
1952 2,005 2,039 2,483 2,440 2,021 2,395 2,384 
1953 2,107 2,056 2,476 2,517 2,040 2,460 2,443 
1954 2,181 2,073 2,613 2,598 2,064 2,554 2,531 
1955 2,281 2,130 2,809 2,676 2,121 2,635 2,605 
1956 2,296 2,206 2,955 2,735 2,197 2,704 2,669 
1957 2,385 2,226 2,970 2,796 2,215 2,898 2,855 
aBased on hourly data in computing labor inputs, and time 
as the only independent variable in the regressions. 
b10-year moving averages are used to establish the r's. 
cThe ir Q for each area is not influenced by base period. 
B^ased on time and weather as independent variables in 
the regression. 
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Table 14. Differences in four year and in ten year moving 
averages of market prices between central North­
east area and dairy-hog area 
Four year absolute Ten year absolute 
Year adjustment factor adjustment factor 
(Dollars per hundred pounds) 
1930 .63 .59 
1931 -63 .59 
1932 .63 .59 
1933 .63 .59 
1934 .63 .59 
1935 .57 .59 
1936 .55 .59 
1937 .57 .59 
1938 .54 .59 
1939 .52 .59 
1940 .53 .59 
1941 .59 .57 
1942 .67 .58 
1943 .77 .63 
1944 .83 .67 
1945 .89 .70 
1946 .92 .73 
1947 .96 .79 
1948 1.06 .87 
1949 1.21 .97 
1950 1.33 1.05 
1951 1.35 1.10 
1952 1.32 1.13 
1953 1.23 1.16 
1954 1.15 1.18 
1955 1.21 1.23 
1956 1.29 1.28 
1957 1.33 1.30 
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Parity Returns Price 




1937-41 base price 
Central Average Modernized Central Average central Modernized 
North- Dairy- of two parity North- Dairy- of two North- parity 
Year east hog areas price east hog areas east price 
(Dollars per hundred pounds) 
1930 2.30 2.49 2.39 2.25 2.57 2.63 2.60 2.40 2.61 
1931 1.94 2.40 2.17 1.97 2 .18 2.54 2.36 1.82 2.29 
1932 1.66 1.90 1.78 1.71 1.87 2.01 1.94 1.30 1.98 
1933 1.65 1.79 1.72 1.68 1.86 1.89 1.87 1.43 1.94 
1934 1.89 2.24 2.07 1.85 2.13 2.39 2.26 1.69 2.15 
1935 1.78 1.86 1.82 1.95 2.02 1.98 2.00 1.84 2.26 
1936 2.05 2.11 2.08 1.97 2.34 2.26 2.30 1.95 2.28 
1937 1.95 2.03 1.99 2.08 2.2,2 2.17 2.19 1.96 2.40 
1938 1.86 1.98 1.92 1.92 2.11 2.11 2.11 1.79 2.23 
1939 2.00 1.81 1.91 1.91 2.2.7 1.93 2.10 1.79 2.22 
1940 1.88 1.89 1.89 1.94 2.14 2.02 2.08 2.00 2.25 
1941 2.18 2.02 2.10 2.08 2.50 2.17 2.33 2.36 2.41 
1942 2.27 2.23 2.25 2.36 2.62 2.40 2.51 2.80 2.74 
1943 2.81 2.57 2.69 2.63 3.25 2.78 3.01 3.26 3.04 
1944 2.74 2.67 2.71 2.74 3.18 2.89 3.03 3.43 3.18 
aUsing yearly parity labor returns and r's (price ratios) established by use 


















1937-41 base price 
Central Average Modernized Central Average central Modernized 
North- Dairy- of two parity North- Dairy- of two North- parity 
east hog areas price east hog areas east price 
2.54 2.61 2.57 2.85 2.94 2.82 2.88 3.44 3.30 
2.91 2.84 2.87 3.10 3.31 3 .04 3.17 4.99 3.59 
3.58 3.48 3.53 3.60 4.03 3.71 3.87 4.54 4.17 
3.77 3.63 3.70 3.89 4.23 3.87 4 .05 5.29 4.50 
3.89 3.70 3.79 3.77 4.38 3.93 4.15 4.27 4.37 
3.66 3.98 3.82 3.81 4.13 4.24 4.19 4.06 4.41 
3.95 4.09 4.02 4.12 4.47 4.34 4.41 4.63 4.78 
4.29 4.13 4.21 4.12 4.83 4 .38 4.61 4.83 4.77 
3.97 4.23 4.10 3.96 4.52 4.50 4.51 4.35 4.58 
3.74 4.12 3.93 3.96 4.27 4.38 4.33 4.36 4.58 
3.67 4.03 3.85 3.96 4.20 4.28 4.24 4.40 4.58 
3.82 4 .02 3.92 4.03 4.38 4.27 4.33 4.34 4.67 
3.70 4.59 4.15 4.16 4 .43 4.50 4.47 4.66 4.82 
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Table 16. Dairy area parity returns price of milka 
1937-41 base 1949-54 base 
Central Average Central Average 
North- Dairy- of two North- Dairy- of two 
Year east hog areas east hog areas 
(Dollars per hundred pounds) 
1930 2.34 2.59 2-47 2.61 2.85 2.73 
1931 1.97 2.49 2-23 2-23 2.75 2.49 
1932 1.68 2.00 1.84 1.90 2.20 2.05 
1933 1.66 1.89 1.77 1.88 2.09 1.99 
1934 1.92 2.35 2.31 2.17 2.66 2.41 
1935 1.77 1.87 1.82 2.01 2.11 2.06 
1936 2.02 2.12 2.07 2.27 2.40 2.33 
1937 1.94 1.95 JL.95 2.20 2.20 2.20 
1938 1.89 1.93 1.91 2.16 2.18 2.17 
1939 1.95 1.68 1.81 2.23 1.90 2.07 
1940 1.87 1.79 1.83 2.13 2.02 2.07 
1941 2.14 1.99 2.07 2.44 2.25 2.35. 
1942 2.24 2.26 2.25 2.57 2.56 2.57 
1943 2.76 2.63 2.69 3.17 2.97 3.07 
1944 2.70 2.77 2.73 3.13 3.13 3.13 
1945 2.56 2.77 2.67 2.97 3.12 3.05 
1946 2.95 3.02 2.99 3.37 3.38 3.37 
1947 3.63 3.69 3.66 4.13 4.12 4.13 
1948 3.85 3.80 3.83 4.36 4.21 4.29 
1949 3.94 3.91 3.93 4.49 4.31- 4.40 
1950 3.63 4.15 3.89 4.12 4.55 4.33 
1951 3.84 4.11 3.97 4.34 4.48 4.41 
1952 4.13 4.08 4.11 4.63 4.44 4.53 
1953 3.81 4.05 3.93 4.31 4.42 4.37 
1954 3.65 3.93 3.79 4.17 4.30 4.23 
1955 3.62 3.87 3.75 4.15 4.25 4.20 
1956 3.87 3.97 3.92 4.44 4.35 4.39 
1957 3.82 4.28 4.05 4.36 4.69 4.52 
aParity returns price is based on hourly parity labor 
returns and r's established by use of four year moving aver­
age of market prices. 
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Adjustment of Parity Returns Price in Two Dairy 
Areas to a Common Level in the Base Period 
Adjustment of the ratio of farm labor returns to manu­
facturing earnings was made in the following manner: 
1. Determine the average parity returns price during the 
base period for both areas combined. For example: 
Average parity returns price in 
central Northeast area 1949-54 = $4.45 
Average parity returns price in 
dairy-hog area 1949-54 = 4.50 
Total =• $8.75 
Common average of two areas = $4.38 
2. Deduct the average absolute adjustment of the dairy-
hog to central Northeast area price during the base 
period from the common average of the two areas, 
e.g. : 
Common average of two areas = $4.38 
Average absolute adjustment in 
base period = 1.10 
Difference = #3.28 
3. Divide the difference obtained in (2) by the average 
parity returns price of milk in the dairy-hog area 
before the absolute adjustment is made and multiply 
by 100, e.g.: 
Difference #3.28 
Average price before absolute (100) = $102.50 
adjustment in dairy-hog area $3.20 
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Also, divide the common average of the two areas by 
the average in the central Northeast area and 
multiply by 100, e.g.: 
Common average of the two areas $4.38 
: (100) = 98.426966 
Average in Northeast is $4.45 
Divide the total parity returns to labor in the base 
period by the total corrected parity gross income in 
the base period, in each area and multiply by 100, 
e.g. : 
Central Northeast -
Total parity returns to 
labor in base period $17,733 
Total corrected parity (100) = 33.02727 
gross Income in base $53,692 
Dairy-hog -
Total parity returns to 
labor in base period $15,161 
Total corrected parity (100) = 33.04201 
gross income in base $45,884 
Proceed as in Table 17 to adjust the R, the ratio of 
hourly farm labor returns in the base period to 
hourly returns to manufacturing workers in the base 
period. This new R can then be used to derive the 
parity returns indicator and parity returns price 
for the area involved. 
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Construction of Weather Variable for the 
Dairy-Hog Area 
The weather variable used with time in the multiple re­
gression for the dairy-hog area was based on subjective break-
off points. These break-off points for rainfall and tempera­
ture were selected by studying production in years of rela­
tively high or low production. In the dairy-hog area of 
Minnesota it seems that the moisture and temperature condi­
tions are generally fairly satisfactory throughout the year 
with the possible exception of these factors during the late 
spring and early summer months. The critical months, in which 
the weather influences total farm production most in the area, 
are May, June, July, and August. 
Precipitation and temperature data for these months for 
the period 1930-57 were obtained from four separate weather 
stations in southern Minnesota. These data for rainfall and 
for temperature for the four stations were averaged for each 
month in each year involved. This information is presented 
in Table 18. It appears that the proper combination of rain 
apd temperature in each month involved is as important as 
the absolute amounts of each in influencing pasture and crop­
land production in this dairy area. Consequently, break-off 
points for each weather factor were established and then a 
product of the two was determined, by months, and summed. 
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Table 18. Weather data by months and weather variable for 





Year May June July Aug. May June July Aug. sion 
(Degrees fahrenheit) (Inches) 
1930 57.6 67.0 74.4 73 .0 4.11 5.08 1.78 1 .18 -5.40 
1931 55.6 72.8 75.2 70 .0 2.12 3.62 1.27 3 .60 -3.56 
1932 58.8 70.6 73.2 71 .0 3.56 2.68 3.74 3 .92 -.83 
1933 57.5 75.8 74.8 68 .5 4 .35 1.70 4.15 1 .06 -9.17 
1934 67.8 72.2 74.7 68 .4 .51 3.16 2.67 1 .96 -13.49 
1935 53.4 63.1 77.7 70.9 3 .16 5.46 3.17 5.10 -2 .06 
1936 63.0 65.6 79.7 73.8 3 .83 1.56 .84 4.01 -13 .90 
1937 58.2 65.0 74.6 76.0 4 .75 3.84 1.12 3.74 -3 .01 
1938 55.5 66.5 72.6 72.9 6 .80 4.78 5.52 2.68 -2 .01 
1939 63.5 68.6 73.8 70.1 3 .27 4.49 2.40 4.28 — .48 
1940 55.3 66 .9 73.9 67.3 2.06 4.78 2.84 5.68 .31 
1941 62.5 68 .0 73.2 70.9 3.91 5.37 1.66 3.41 -.29 
1942 54.4 65 .2 70.1 69.0 5.48 4.09 4.72 3.84 -2.37 
1943 54.2 68 .9 73.3 70.4 4.51 4.33 4.40 2.78 — • 26 
1944 60.8 68 .2 69.5 69.4 5.88 5.85 4.06 4.08 .22 
1945 50.7 60 .4 68.9 69.2 4.38 5.24 4.75 1.94 -4.76 
1946 53. 6 66 .2 72.2 67.0 4.10 5.99 1.59 2.41 1.06 
1947 52.4 63 .2 71.2 76.9 2.95 5.22 2.05 3.22 -1.32 
1948 56.8 65 .8 73.4 71.3 1.28 4.32 1.78 5.07 -.45 
1949 60.4 70 .7 74.8 72.4 1.86 3.75 5.59 1.48 -2.13 
1950 54.9 66 .7 68.9 65.8 3.63 1.57 4.21 1.57 4.58 
1951 60.6 63 .2 70.5 66.9 3.27 7.39 5.20 4.08 -7.28 
1952 56.9 68 .7 71.7 67.8 2.54 6.40 4.64 4.88 1.16 
1953 56.8 69 .2 71.0 71.6 3.17 6.19 5.42 3.01 1.68 
1954 51.8 69 .4 72.8 68.5 3.60 6.20 2.42 3.10 2.09 
1955 61.8 66 .2 76.9 74.6 1.32 2.85 5.97 3.32 — .94 
1956 57.0 71 .6 68.6 69.8 3.57 6.25 3.97 5.38 5.40 
1957 60.0 70 .0 70.5 71.0 2.50 2.60 3.00 3.25 0 
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Break-off points were determined as follows: 
Temperature: 
May: negative and positive deviations - 56°^ :X— 61° 
June: negative and positive deviations - 66°é:x fh. 68° 
July: negative and positive deviations - 70.5°:£X± 73° 
August: negative and positive deviations -  ^^ 7l° 
Rainfall: 
May: negative and positive deviations - 2.5^ X^ :4.0 
J u n e :  n e g a t i v e  a n d  p o s i t i v e  d e v i a t i o n s  -  3 . 0 4 . 7 5  
July: negative and positive deviations - 3.0 
August: negative and positive deviations - 3.0d5-X^  <=*«3* 
Any rainfall or temperature figure (shown as X) falling be­
tween the inequality signs was treated as being equivalent 
to zero. Any rainfall over 3 inches in July or in August was 
considered as zero. The theory behind these break-off points 
is that any amount other than the X quantities may be detri­
mental to production depending upon the combination of rain­
fall and temperature in a given month. 
The combination figures were obtained by obtaining the 
product in terms of deviations, by months, of the following: 
positive rainfall times positive temperature (R* T+), posi­
tive rainfall times negative temperature (R+ T~), negative 
rainfall times positive temperature (R~ T+), and negative 
rainfall times negative temperature (R~ T~). The combination 
of warm and moist weather (R+ T+) and also the combination of 
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cool and dry weather (R~ T~) in the four months involved was 
considered as a favorable effect upon production and was 
treated as a positive value. The combination of wet and cold 
weather (R+ T~) and also the combination of dry and hot 
(R~ T+) weather was considered as unfavorable upon production 
and was treated as a negative value. These positive and nega­
tive values for all four months were then summed and the sign 
attached to give the weather variable used in the multiple 
regression. This weather variable is also shown in Table 18. 
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Data Used to Establish Parity Returns to Land 
Table 19. Data used in computing parity returns to land, 
including market price and dividends of common 
stocks,1 acres per farm by area and Federal 
Land Bank interest rates by area, 1930-19572,a 
Market Central Dairy- Federal Land Bank 
price Northeast hog area interest rate in % 
per Dividends area acres acres Central Dairy-
Year share per share per farm per farm Northeast hog 
1930 #65.90 #2.93 170 134 5.5 5.5 
1931 40.82 2.42 171 134 5.5 5.5 
1932 21-05 1.50 170 134 5.5 5.5 
1933 26.78 1.13 171 134 5.0 5.0 
1934 29.74 1.21 171 134 5.0 5.0 
1935 32.44 1.30 172 134 4.3 4.3 
1936 45.41 1.59 173 134 4.0 4.0 
1937 44.04 2.04 174 134 4.0 4.0 
1938 33.25 1.43 175 134 4.0 4.0 
1939 35.72 1.48 176 135 4.0 4.0 
1940 33.84 1.73 177 135 4.0 4.0 
1941 30.50 1.90 178 136 4.0 4.0 
1942 26.66 1.77 179 136 4.0 4.0 
1943 35.36 1.73 182 137 4.0 4.0 
1944 38.12 1.84 183 137 4.0 4.0 
1945 46.02 1.92 185 138 4.0 4.0 
1946 51.34 2.02 186 139 4.0 4.0 
1947 46.46 2.38 188 140 4.0 4.0 
1948 47.46 2.74 190 142 4.0 4.0 
1949 46.68 3.09 190 144 4.5 4.0 
Source: Moody's Industrial Manual. The Nation's Basic 
Industries. Special Features Section. Moody's common stock 
averages. New York, N.Y. Moody's Investors Service. 1958. 
p. a 25. 
S^ource: U. S. Department of Agriculture. Agricultural 
Research Service. Farm Economics Research Division. Interest 
rates used in cost and returns study. Washington, D.C. U. S. 
Govt. Print. Off. 1958. 
aData on common stocks is a weighted average per share. 
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Table 19. (Continued) 
Market Central 
price Northeast 
per Dividends area acres 
Year share per share per farm 
Dairy- Federal Land Bank 
hog area Interest rate in % 
acres Central Dairy-
per farm Northeast hog 
1950 56.23 3.53 191 146 4.5 4.0 
1951 66.98 4.09 193 148 4.5 4.0 
1952 71.73 3.94 195 150 4.5 4.0 
1953 72.81 4.00 197 151 4.5 4.0 
1954 89.04 4.23 199 152 4.5 4.0 
1955 117.36 4.75 203 153 4.5 4.0 
1956 130.55 5.31 208 154 4.75 4.2 
1957 125.46 5.43 212 155 5.5 5.0 
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Input Data 
Table 20. Total Incuts by dairy area for two base periods 
1937-41 and 1949-54 
Central Northeast Dairy-hog 
Year 1937-41 base 1949--54 base 1937. -41 base 1949-54 
(In 1947-49 dollars) 
1930 $5,421 $6 121 #4 472 #5,926 
1931 5,414 6 104 4 567 6,032 
1932 5,360 6 000 4 511 5,979 
1933 5,337 5 961 4 412 5,861 
1934 5,330 5 916 4 325 5,729 
1935 5,203 5 769 4 214 5,589 
1936 5,344 5 901 4 297 5,693 
1937 5,549 6 151 4 271 5,680 
1938 5,661 6 274 4 344 5,753 
1939 5,769 6 369 4 394 5,809 
1940 5,963 6 590 4 669 6,067 
1941 6,157 6 778 4 772 6,194 
1942 6,278 6 929 5 051 6,534 
1943 6,498 7 173 5 335 6,891 
1944 6,834 7 530 5 367 6,907 
1945 6,897 7 611 5 445 6,997 
1946 6,683 7 372 5 582 7,085 
1947 6,658 7 357 5 551 7,017 
1948 6,845 7 547 5 519 6,946 
1949 6,867 7 563 5 554 6,952 
1950 7,183 7 856 5 669 6,989 
1951 7,107 7 752 5 726 6,973 
1952 7,122 7 742 5 748 6,945 
1953 7,119 7 739 5 854 7,019 
1954 7,118 7 758 5 966 7,173 
1955 7,252 7 896 6 068 7,287 
1956 7,450 8 101 6 126 7,362 
1957 7,455 8 094 6 188 7,772 
